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The program tells the computer where 
what to get, and what to do with it. The 


Much recent progress has been made in the field makes no decisions for itself. . . . pag 
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S61 SPECIFICATIONS \ : : : ; 
_ This new recording oscillograph now makes it possible to 


Weight 152 Ibs 
Dimensions 6-11/32” x 5-316” x 9-3/16” 
No. of Channels 14 
Magazine Capacity... 95° DuPont Lino Writ #4 
Recording Speed Range. 0.5” to 80” per sec 
Trace Identification Beam Interrupter Type 
Constant Acceleration Above 25 Gravities 
Shock Accelerations Above 1500 Gravities 
for 20 Milliseconds 
Temperature —65°F to +165°F 
Altitude Up to 100,000’ above sea level 
Power Requirements 28 volts OC, 
12 Amperes Maximum 
Connectors: 
Ee ee WK-5-32S 
Galvanometer FK-C32-32S 


MIDWESTERN 
INSTRUMENTS 


41st and Sheridan Road e Tulsa, Okla. 
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eliminate costly telemetering equipment in missile, 
\ torpedo or similar testing. Its miniature size, extreme 
ruggedness and high recording speeds allow it 
to be installed directly in the test vehicle, where 
\ it will record all data and will withstand 


+. 
\._ the high shocks and accelerations associated 


\ 
\._ with the test. 
™ 


information circle 1 on inquiry card. 











“more reasons why only 7 


you. a custom comp 











Chances are the day-to-day. solution of your design 
and process control problems has given you a pretty 
exact idea of what you require in analog computing 
equipment. Chances are, too, that you’ve been unable 
to find production computers which just fill the bill. 
Well, here’s the answer to your problem. It’s the 
spectacular GEDA A-14 Series Goodyear Electronic 
Differential Analyzer. 


In the GEDA A-14 Series you'll find more than just 
10 years of computer engineering and development 
experience. You'll find refinements and options that 
can come only from years of day-to-day operating 
experience — experience, like yours, in solving the 
most varied and complex computing problems. 


Take, for example, 
these 3 exclusive servo units: 


1. High Speed Servo Multipliers on the A-14 
eliminate the noise, expense and trouble of a 400 
cycle AC power supply, for the A-14 servo motors 
are DC. Requiring no input choppers or output trans- 
formers, the A-14 servos increase reliability and 
decrease maintenance costs. The high current-low 
voltage characteristics of DC motors allow the use 
of transistors, eliminating many troublesome vacuum 
tube power output stage problems. 


2. Servo Function Generators on the A-14 have 
two linear and four tapped potentiometers. Four plug- 
in loading cards adjust to set each function and may 
be stored for future use. The A-14 Servo Function 
Generators not only produce the function, but also 
the product of the function and a variable. 


3. Servo Resolvers on the A-14 may be used for 
both inverse and direct resolution and include AGC 
for high performance operation in inverse resolution 
application. Another available unit permits electronic 
integration while generating sine X and co-sine X 
from dx/dt thus providing continuous resolution. 


For more informatio: 
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These ard many other advanced design units com- 
bine with the exclusive GEDA A-14 console features 
to give you unmatched precision, capacity and flexi- 
bility — truly a custom computer at prennetion 
economy. 


We would welcome the opportunity to discuss the 
details of aGEDA A-14 installation—large or small— 
custom-designed to your precise needs. Write: 
Goodyear Aircraft Corporation, Dept. 931ED, 
Akron 15, Ohio 


of femeoesed iyzesanl (creme i 
satabaed (Res POSBSASH | 


ANALOG | COMPUTERS 


we x | ? 
The Way To Give Your Hunch a Chance 


GOODFYEAR 
AIRCRAFT 


GEDA-T.M. Goodyear Aircraft Corporation, Akron 15, Ohio 
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a good rule 
to follow: 


for cabinets, instrument panels, weld- 
ments, enclosures, cubicles, housings, 
chassis, consoles— 


sec 
Falstrom! 


The measure of any company is its repu- 
tation—and for 85 years now, Falstrom 
has been the outstanding name in the 
sheet metal fabricating field. Under one 
roof, Falstrom maintains complete de- 
sign and production facilities including 
the latest metal working equipment—all 
backed by men whose experience em- 
braces every type of enclosure require- 
ment. For all work in aluminum, steel 
and other alloys write for bulletin 142. 





FALSTROM 
MEANS— 
IT’S THAT 
MUCH BETTER! 











SINCE 18 79 





FALSTROM «. COMPANY 


92 Falstrom Court, Passaic, N. J. 
PRescott 7-0013 
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SENSITIVE RESEARCH 


ELECTRICAL 
IN INSTRUMENT 
ENGINEERING 


RUGGEDIZED 
INSTRUMENTS 


“Diamond Pivots and shock mounted sap- 
phire jewels” are now available in a// SRIC 
instruments. This unique assembly makes 
even the most ultra-sensitive instrument a 
rugged reliable indicator that will stand up 
under the severest handling. 





Multirange current and voltage instrument 
designed to withstand a 3 foot drop onto 
a concrete floor. Basic sensitivity is 50 
microamperes and 20,000 ohms per volt. 
Accuracy .5%. Special correspondence in- 
vited on your application. 


NEW! 
PANEL INSTRUMENTS 





EDGEWISE PANEL INSTRUMENT 
with long 7.1” hand drawn mirrored scale, 
and an accuracy of .25%. AC and DC, 
single and multirange instruments for the 
measurement of current, voltage, power, 
frequency, and flux density. 
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See us at the San Diego IRE Show. 
California rep. McCarthy Associates. 


SENSITIVE 
RESEARCH 
INSTRUMENT 
CORPORATION 


NEW ROCHELLE, N. Y. 


For more information circle 4 on inqui 
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compactness with 
nothing 
sacrificed ! 
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PRC-I TOWER TOP 
PRESSURE, PSI 


Models to Meet All Your Specifications 


In all the following CONSOTROL instruments, © Recorder — single or two pen 

eure gt oe units. can be easily. Indicating Control Station with auto- 
: matic/manual transfer 

© Recording Control Station with auto- a : : ; 

matic/manual transfer : Indicating Control Station with manual 

© Recording Control Station with manual  |2ding only 

loading only e Indicator — single or two pointer 
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CONS O-TROt 


small-case 


panel instruments 


Here’s the “tops” 

in centralized recording 

and control efficiency! 

CONSOTROL Instruments 

require the minimum of valuable 
panel space, yet provide 
unsurpassed operator convenience, 
visual accuracy, and ease of 
maintenance ... maintain the highest 
standards of pi«cision and dependability. 

For example: the simple CONSOTROL 

method of switching from automatic to manual 
control requires no memory or extra 
operations .. . never “bumps” the process. All 
CONSOTROL charts and scales are full 4-inch 
width for greatest visibility . . . highest accuracy. 
When it comes to servicing, there’s plenty of 
“finger room”... all parts are uncrowded 

and easily removable. And just compare 
inking requirements with other designs. 
CONSOTROL needs ink 

filling only once or twice a year! 
These are only a few of 
CONSOTROL’s advanced design 
features — available in both 
fixed-mounting and full pull- 

out type instruments. Get the 
complete story. Write for 

Bulletin 13-18. The Foxboro 
Company, 464 Norfolk 

Street, Foxboro, 

Mass., U.S.A. 


f REG. U.S. PAT. OFF. . 
CLG Kovest yliol 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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Letters 
to the editor 


Several times in the past we re- 
ceived inquiries for literature and 
technical assistance from a man in 
prison. Ordinarily, such a request 
would not be honored by us because 
a man in prison is not normally a 
user of instruments—but this man was 
not only abreast of modern develop- 
ments in instrumentation, he also was 
working on an instrument project in 
the prison shop. We helped this man 
—and we learned from his corres- 
pondence that he was an avid reader 
and a capable technician. You may 
be interested in his “letter to the 
editor’: 


Editor. I&A: 


Thank you for having gone to the 
trouble to obtain the data I requested 
on my previous inquiry card. I say 
“thanks” because vou know that my 
address would. ordinarily. preclude 
any possibility of your advertisers 
gaining anything through literature 
sent to me. I derive much benefit: 
having discovered many years ago 
that to keep in “touch” with your 
job meant keeping informed of new 
advances and articles via reading 
matter and advertisements. 

“Ordinarily.” however. doesn’t ap- 
ply in my particular case. I am work- 
ing on three definite assemblies 
which will enable some of your ad- 
vertisers to benefit if the assemblies 
(designs) are accepted by the com- 
panies for which they are being de- 
signed, and if I use parts from ad- 
vertising literature obtained through 
you inquiry service. As an example. 
Servo-Tek. of Hawthorne. N. J. will 
probably sell at least one of their 
ST-514-4 assemblies: because it seem 
ideally suited as the prime mover for 
the reciprocating feed used as one 
part of one unit in the processing 
line of one design. I say “probably” 
because T am working on a submis- 
sion only basis. 

It was my need for accurate in- 
formation that caused me to write 
for J&A. These designs. being com- 
pletely automated, required that I 
up-date my knowledge of prime mov- 
ers. controls, materials handling, and 
presently available components. /&A 
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can't be beat in any case, so far as 
| am concerned, 

| have no doubt about sending you 
$4.00 for my subscription—100.17% 
of one month’s wages! How many 
of your readers would pay a com- 
parable price? Again, I repeat—your 
magazine is tops. 

I was irked by a letter in the 
“Letters to the Editor” department 
of your November issue. It was from 
Phoenix. Arizona, and signed as “Un- 
signed.” His plaintive crying can be 
read in his choice of words. He as 
much as says. “I want it all drawn 
out for me, and as it applies to my 
problems. It’s too hard for me to 
THINK: either while reading /&A, 
or while looking for ways to apply 
the knowledge I can gain from read- 
ing 184.” His kind is always ready 
to blame anything other than himself 
for his refusal to use his God-given 
mind. 

\n engineer SOLVES problems, 
or he isn’t an engineer: becoming. 
instead, only a highly trained main- 
tenance man. The difference between 
the two shows up in the problems 
solved. or not solved. It is this eri- 
terion which proves that the college 
eraduate many times is topped by 
the H. E. P. G. (hard-earned, prac- 
tical-experience graduate). 

Can you tell me where I can find 
the company which sells “current 
carrying track”? It is a three-wire 
system with an exposed side on each 
wire, or track. The contacts, coming 
from your motor, brush against these 
exposed portions as your motor 
moves. It is similar to the “plug in 
anywhere” baseboard wiring for 
houses. 


Gao: 


Editor, I&A: 

I have heard several statements in 
which people hope that your series 
of tube circuits will ultimately be 
made into an encyclopedia of elec- 
tron tube circuits. There is nothing 
on the market like that I know of and 
it would be extremely useful. I know 
my classes would buy it and that’s 
200 a vear right there. 

You would also be extremely 
pleased at the comments I hear on 
IXA. You are doing a terrific job. 

Dr. Martin L. Klein 
Rocketdyne Division 
Vorth American Aviation, Inc. 


The entires series to date is now 
available in book form from The In- 
struments Publishing Company, 845 
Ridge Ave., Pittsburgh 12, Pa. The 
title is "100 Electronic Circuits." 
The price: $2.00. 


0 


Editor, ISA: 

The “Electronic Circuitry” data 
sheets would certainly be a lot easier 
to file in notebooks if you would 
print the information on both sides 
of the same page (back to back) in- 
stead of on two different pages which 
face each other. 

V. E. Harms 
Standard Oil Company 
Vandan, N. Dakota 


This idea is good, but our primary 
objective is easy reading for our 
magazine readers—and a two-page 
spread is easier to read than two 
pages back to back. 

The entire series of 100 circuits to 
date is now available in book form, 
with all circuits indexed. For exam- 
ple, all amplifiers are in one section, 
as are pulse circuits, test instruments, 
etc. Its title: ‘100 Electronic Cir- 
cuits." 


Editor, ISA: 

It seems a pity that the name of 
the great physical-chemical pioneer 
Ostwald has become so flagrantly de- 
graded, cf. INSTRUMENTS & AU- 
TOMATION vol. 30, pages 88-89. 
1957. 

F.C. Oppen 
Wausau, Wis. 


Wilhelm Ostwald, born Sept. 2, 
1853, chemist; father of physical, 
theoretical and electro chemistry, 
originator of theory of ionization, 
color chemistry; Nobel prize 1909. 
His work fertilized all branches of 
modern chemistry. Many an appa- 
ratus still used in analytical and col- 
loid chemistry bears his name, such 
as: Ostwald conductivity cell, Ost- 
wald capillary electrometer tube, 
Ostwald calibrating pipette, Ost- 
wald viscosity pipette, Ostwald gas 
thermostat (for temperature control 
of conductivity baths), Ostwald-Folin 
pipette (for determining total nitro- 
gen and ammonia in urin), Ostwald- 
Van Slyke pipette (for blood and 
urin testing), and Ostwald-Myers 
pipette (for delivery of measured 
quantities of plasma). 

Incidentally, the word "Oswald" 
also exists and has a dignified mean- 
ing. It is of ancient German origin 
and means "The divine ruler" ("Der 
gottlich Waltende"), according to 
Knauer's Konversations Lexikon 
(Knauer's Dictionary). 

Wilhelm Ostwald's son, Wolfang 
Ostwald, born May 27, 1885, was 
himself a well-known chemist at the 
University of Leipzig, known for his 
work in colloid chemistry. 

It is regrettable that Ostwald's 
name was misspelled "Oswald" in 
the article. The authors and editors 
apologize for the mistake—but the 
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PHASE SENSITIVE DEMODULATOR PRE- 
AMPLIFIER PROVIDES A DC VOLTAGE 
PROPORTIONAL TO AN INPHASE COM- 
PONENT OF AN AC VOLTAGE WITH 
RESPECT TO A REFERENCE. 


voltage component is often necessary in per- 
formance studies of servo systems or of suppressed 
carrier signals over the carrier frequency range from 
60 to 10,000 cps. In such cases the demodulator 
responds to inphase signals and rejects quadrature 


T measurement of the amplitude of an AC 


signals. 

A circuit with these char- 
acteristics for use in an oscillo- 
graphic recording system can be 
seen in the Model 150-1200 
Servo Monitor (Demodulator) 
Preamplifier. It was developed 
by Sanborn as one of twelve 
interchangeable, plug-in front 
ends for “150” Series equipment, 

to be used with the appropriate Driver Amplifier- 
Power unit in any channel of a “150” system. 
Elements comprising the circuit from input to out- 
put, include: compensated stepped attenuator and 
cathode follower input circuit, phase inverter, push- 
pull mixer and demodulator stages, differential DC 
output amplifier and low pass filter. In addition, the 
chassis contains a VTVM to facilitate accurate 
adjustment of the reference voltage, and an overload 
indicator which lights a warning lamp when exces- 
sive quadrature voltages exist. 

Adaptability to a fairly wide variety of applica- 
tions is accomplished through broad input voltage, 
reference voltage and frequency ranges. In order, 
these are 50 mv to 50 v (for full scale 5 em deflection), 
10 v to 125 v;60 eps to 10ke. Rise time with low fre- 
quency plug-in demodulation filter is 0.1 seconds; 
with high frequency filter, 0.01 seconds. Quadrature 
rejection is better than 100.1; for carrier frequencies 
up to 5000 cycles. 

Two representative uses of the Servo Monitor 
Preamplifier are in the design and adjustment of 
servo systems, and with instruments used in the 
design, development or adjustment of other appa- 
ratus. The first is illustrated by use of the Pre- 
amplifier and associated equipment in the recording 
of the output shaft amplitude and driving frequency 
of an AC positional servo; the second by recordings 
made with a similar setup of the difference between 
output signals from a gyroscopically-controlled sta- 
bilizing device and the “pitch” and “roll” signals 
generated by a ““Scorsby Table” used for testing the 
device under dynamic conditions. 


For a detailed discussion of the principles and design 
considerations involved in the Servo Monitor Pre- 
amplifier, refer to the February, 1955 issue of the 
Sanborn RIGHT ANGLE, for Dr. Arthur Miller's article on 
“Measurements with the Servo Monitor Preamplifier.” 
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BASIC 

FACTORS 

IN SELECTING 
OSCILLOGRAPHIC 
RECORDING 
EQUIPMENT 


HEN considering any oscillographic system or equipment 

for your application, three useful “yardsticks” to apply 

are (1) the recording method, (2) equipment adaptability. 
and (3) variety of equipment available. Here are the answers 
to the three, as they apply to Sanborn systems. In the record, 
rectangular coordinates accurately correlate multiple traces, 
simplify interpretation and eliminate errors. Permanent traces, 
produced by a hot ribbon stylus without ink, provide sharp 
peaks and notches, and clearly reveal all signal changes. One 
percent linearity results from current feedback driver ampli- 
fiers and high torque galvanometers of new design; maximum 
error is 144 mm in middle 4 cm of chart, 4% mm across entire 
chart. From the standpoints of “adaptability” and “variety”, 
Sanborn “150” equipment offers the versatility of 13 different 
plug-in front ends for any basic system ... the choice of one- 
to eight-channel systems ... the variety of nine chart speeds, 
timing and coding controls, console or individual unit packag- 
ing... availability of equipment as either complete systems 
or individual amplifier or recorder units. 


The purpose of the foregoing information is to better acquaint 
industry with typical oscillographic recording problems and 
their answers, design considerations in Sanborn equipment, and 
basic data on what Sanborn makes and how it is being used. 


Technical literature and engineering assistance on specific prob- 
lems are always available from our engineering department. 








ELECTRICAL 
ENGINEERS 


Many Engineers 
Want to Know: 


Can I Use My Present Skills 
To Greater Advantage in 
Aircraft Nuclear Propulsion 
at General Electric? 


Here are the facts: Whether or 
not you have previous nuclear 
experience, your present profes- 


board to an outstanding career in 
developing nuclear power systems 
for aircraft ... 


... because GENERAL ELECTRIC 
“CREATES” NUCLEAR 
ENGINEERS 


General Electric’s rapidly expand- 
ing Aircraft Nuclear Propulsion 
Department is able to make an 
unusual offer to capable engineers 
with from one to five years’ experi- 
ence: 


\ full-tuition refund plan for uni- 
versity courses leading to an M.S. 
in nuclear engineering, and 

also for any other degree, in-plant 
training courses conducted by 
nuclear experts, and on the job 
training to prepare you for assign- 
ments in: 


Controls and instrumentation 
(pneumatic, hydraulic, electrical, 
magnetic, servos). 

Printed circuit design. 
Environmental testing for reactors, 
turbojet engines, and associated 
power plant equipment. 


Comprehensive employee benefit 
program. High starting salary. 
Relocation expenses paid. Periodic 
merit reviews. 


The whole course of both military 
and civilian aviation can be 
changed by the development of 
Aircraft Nuclear Propulsion systems 
at General Electric. 


Openings in Cincinnati, Ohio 
and Idaho Falls, Idaho. 

Send Resume in Confidence to 
Mr. J. R. Rosselot 


P. O. Box 132 
Cincinnati, Ohio 


Mr. L. A. Munther 
P. O. Box 535 
Idaho Falls, Idaho 


GENERAL @@ ELECTRIC 
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sional competence can be the spring- 


above should restore Wilhelm Ost- 
wald to his proper position in the 
mind's of today's instrumenticians. 
Thank you Mr. Oppen. 


Editor I&A: 

May | call your attention to an 
error on page 461 of your March 
issue. 

The example given for conversion 
of a decimal to a binary (27 = 
11011) happens to be symmetric. 
but actually the method works only 
proceeding from right to left, and 
line 4 from below should, therefore, 
read: 

6/2 = 3 remainder 0, giving... . 

O11 (not 110) 

3/2 = 1 remainder 1, giving... 

1011 (not 1101). 

Larry K. Bonhard 
Brooklyn, New York 


Mr. Bonhard (and many other 
readers) caught this basic mistake 
in the “halve and save-the-remaind- 
er" technique for converting a deci- 
mal to a binary. Always start from 
the right, not the left. As another 
reader wrote: 

To double-dabble | was able, 

To dabble-double caused me trou- 


ble. 


Editor 1&A: 

The article “Symbolic Logic” in 
your March issue was indeed clear, 
educational and, for me, an intro- 
duction to new concepts. But I do 
not understand one statement in that 
article regarding parallel addition, 
as follows: “two numbers enter the 
parallel adding system of Fig. 12 re- 
peatedly for as many pulse periods 
as there are carries.” 

Leroy Walkow 
Pittsburgh, Pa. 


This statement is in error. Here is 
the way the "parallel adder" really 
works: 

The two numbers to be added (ad- 
dend and augend) exist at the input 
for only one pulse period. Referring 
to Fig. 12, one adder chain creates 
the “pseudo sum’’—that is, the sum 
without carries; the other adder 
chain creates the “Carry.” In a sec- 
ond pulse period, the pseudo sum 
and the carry are added again in 
similar manner—to develop a second 
pseudo sum and still other carries. 
If any new carry develops, the proc- 
ess is repeated until there are no fur- 
ther carries. The problem is then 
solved. 

The following example shows how 
this is done: 


30 











Sum 
Pkgs. 


Addend 
Augend 


O11 101 
010 101 


001 000 Pseudo Sum +1 

1-1 -l- Carry #1 

100 O10 Pseudo Sum #2 
l- — Carry #2 

110 010 

000 000 
110 010 


As no carries are developed in the 
third pulse period, this sum is the 
final sum. The logic of the sum and 
carry packages employed in each 
stage was shown in Fig. 11. The add- 
er packages respond automatically 
and do not require external circuitry. 

The time required to perform the 
addition depends on the “pulse pe- 
riod” or inherent delay used. In the 
3C-PAC equipment, each inherent 
delay is 1 microsecond; hence this 
addition would have required 3 mi- 
croseconds. The package delay can 
be reduced in half by two-phase 
clocking, if desired; or in quarter by 
four-phase clocking, ete. 

In the worst case, the carry may 
have to be cleared throughout the 
entire number, as follows: 

Lah 33) 
| 
L 111 110) Pseudo Sum #1 
1 Carry #1 
1 11L 100 Pseudo Sum #2 
l Carry #2 


Pseudo Sum #3 
Carry #3 
End of problem 


Ete. 
Note that seven delay intervals 
would be required for this 7-bit prob- 
lem to reach its final answer of 
10 000 000 
In the best case, only two delay 
intervals are required: 
1 111 111 
1 111 111 
0 000 000 
Mn ih 
11 111 110 
00 000 000 


Pseudo Sum #1 
Carry #1 


Carry #2 
End of Problem 













(NRA A #2 
































TT 


UU RERT LAST EET 


CEE ANE RE 






{ 
' 
} 
1 
5 
$ 


CUTE TTP EEE Gai 


TAREE THEA iT 
: y 


\#bHed dneee bOGRA deans snnma toe 009688 
q ~ERAMEES GORENG GREAT ARE 
: HOPE PPE FETE PTE ERE 

TRATED APE EEG LER LEE 


j 


A 


UUEUET TAU EERRE CUESTA ET 0, ERE EEE PE 


TA 
a NULL TEREL LEENA 


UT 


0 EASON EEL ES" FO RE EL 


OVOE UD PDE sN0Hi offal ba TEE AUD adi cdi 


gO ETP RES AAG EY 





o 





| 








First true motor-driven 
self-balancing electronic instrument 
in miniature size! 


USES 3-INCH CHART, HAS FULL PLUG-IN FLEXIBILITY! 





os 
ed 


se 








It’s the new Bristol Series 663 Miniature Electronic Dynamaster® Instrument— 
now available in both indicating and recording models. 

No delicate, low-torque galvanometer-type drive unit in this instrument! The 
663 employs motor-driven slidewire self-balancing — the same principle that’s 
been time-proved for superlative accuracy and dependability in full-size Dyna- 
master instruments. All in a panel space only 5” x 5%”! 

With this advance, Bristol steps ahead on two fronts: 


1. Bristol now offers the widest selection of miniature plug-in instruments on 
the market — electronic, pneumatic, and telemetering (all with the same panel 
cutout) — you can get them all from Bristol. 

2. Bristol becomes the first manufacturer to offer both full-size and miniature 
instruments in a full line. Your instrument problems get unbiased recommendations 


from Bristol — every time! 


TRADE MARK 


BRISTOL’S 


REG. US PAT OFFICE 


*T.M. Reg. U.S. Pat. Off. 
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1. True motor-driven self-balancing operation. Null- 
balance mechanism uses high-torque, two-phase motor, 
not galvanometer-type drive unit. 


2. True plug-in chassis. You can interchange chassis 
in seconds; thus, you simplify maintenance, remove 
overhaul to shop where it belongs. Or, you can change 
from recorder to indicator (or vice versa) just as 


quickly. 


3. High accuracy. 12% of scale — twice as accurate 


as ordinary miniature electronic instruments. 





4. High-torque gradient and low dead band (0.15%). 
Plenty of torque for operating alarm contacts, re- 
transmitting slidewires, and electric contro] contacts. 








5. Field-interchangeable range cards, easily acces- 
sible without special tools or skill, make instrument 





versatile in application. 


And last but not least, the new Series 663 Dyna- 
master instruments give you all the features that have 
made Bristol a by-word among instrument men. For 
example; building block construction and completely 
interchangeable parts speed servicing. Human engi- 
neered dials and charts make reading easy, accurate. 





Write for the complete story on the miniature 
Bristol Series 663 Electronic Dynamaster instruments. 
And remember, for either electronic or pneumatic 
graphic-panel-type instruments, Bristol has the widest 
line on the market. The Bristol Company, Waterbury 
20, Conn. 

















, \ Now nt 15 miniature electronic instruments in space 
NEW INDICATING MODEL in the <% SS ee ee hi ing 
ead , taken by 2 conventional electronic instruments (shown by red 
Series 663 is completely inter- , ins}. sth te 7 Roos lige 8 ay 
changeable with recorder of f — a _ oe per a. ] " ristol Series 
similar characteristics Takes Ep : — ers = indica “‘" ™ : pe bees : —_— instru- 
test 10 aecends to eumeve se < Ng s . — a — . ua —_ — — 
Ga ne only 3-inch cha lec » instruments using > 
corder and plug-in indicator, beg warts we x € vl ee = ut elec —_ instruments using true 
° é = re cealtehal: . y ach: = 
or vine ee, - * motor-driven self-balancing mechanism. 








AIL-BLAZERS IN 
PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 





LETTERS _continuep 





Editor, 1&A: 

Work is being done by the AIFE 
Feedback Control Systems Subcom- 
mittee on Definitions, Symbolisms, 
and Specifications. 

Broader knowledge of the activ- 
ities of the Feedback Control Systems 
Components Subcommittee through- 
out the control systems field should 
encourage systems and component 
designers to a more ready acceptance 
of the idea of specifying dynamic per- 
formance of control system compo- 
nents. Anything you can do through 
Instruments and Automation to make 
this information generally available 
will be greatly appreciated by the 
AiEE Feedback Control Systems Sub- 
committee. 

The following AIEE components 
subcommittee members have the as- 
signments noted below: 


Gyros 
Robert Keeler 
Minneapolis-Honey well 
Aero Division 
Minneapolis, Minnesota 
Hydraulics 
Warren Gaines 
General Electric 
Aircraft Products Department 
1 River Road 
Schenectady, New York 


Andrew A. Seleno 
Vickers Incorporated 
Administrative and Engineering 
Center 
Detroit 32. Michigan 
Thank you for your cooperation 
in this matter. 
Harold Chestnut, Chairman 
AIEE Feedback Control 
Systems Subcommittee on 
Definitions, Symbolisms, and 
Specifications 
General Electric Company 
1 River Road 
Schenectady 5, New York 


Editor, 1&A: 


February, 1957, issue of /nstru- 
ments and Automation has just been 
received. The article by James R. 
Bright, “Myths of Automation,” is 
superb . . . and gives me backing for 
some work I may be called upon to 
do. That article alone is well worth 
the subscription price and more. 


Everett S. Lee 
Schenectady, N. Y. 
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Now See Level “Inside” Vessels 
from Panels ¥2 Mile Away 


With a new Fielden unit, the level of any liquid, powder, interface, or 
granular solid can be measured accurately in any area... and 
reproduced visually as far as 44 mile away. 


This equipment now enables you to combine all the advantages of 
capacitance level measurement with the convenience of 814” vertical 
scale indication and control. Level is measured and indicated locally 
and/or remotely by a Fielden Series 10 TrEtstor, Series 42 Null 


Balance or Series 


16 Continuous Level Telemetering System. A 


TEKTOLOG Electronic Sight Glass of panel space-saving design then 
shows level graphically by means of a moving colored tape. 





HAZARDOUS LOCATION 


PROBE 


SAFE LOCATION Features 


MEASURING UNIT @ TEKTOLOG Electronic 


Sight Glass available 








for electric control with 
Ya MILE up to 4 separate points 


TEKTOLOG e Indicates level of any 


Explosion- Electronic material—conducting or 
Meter Sight Glass (ZZ non-conducting 








@ Measures entire spans 
or any portion—up to 
150 or 200 feet. 


Fielden "gradatea" instrumentation 


Whatever the process temperature, Fielden instrumentation is 
“gradated” to provide needed accuracy and functions at 
lowest cost. Measuring instruments start with voltage or current 
indicators and recorders ... step up to null-balance recorders 
for up to 96 points...and range all the way to manual 
monitors and automatic scanners. 

Fielden controllers can take you all the way from electric on-off 
control... to cascade control... right up to pneumatic pro- 
portional control. Fielden also offers tel ters, a revoluti y 
pneumatic electric transmission system, and a full line of pyrom- 
eter accessories and supplies. 





Kohort Send for Literature 
S - ou FIELDEN INSTRUMENT DIVISION 


* Dept. A, 2920 N. 4th St., Philadelphia 33, Pa. 
A. 


For 


more information circle 8 on inquiry card. 
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| MERCURY ACTUATION ; 


° 
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IN A MODERN ‘AMERICAN’ 
“Every Angle” DIAL THERMOMETER 


If you expect the most for your money in readability, accuracy and dura- 
bility, here is the best dial thermometer investment you can make. The 
‘American’ Mercury-Actuated “Every Angle’ Dial Thermometer provides 
a combination of five major advantages found in no other thermometer: 


“Every Angle” Set-ability. You can Surest, Sharpest, Easiest Readings. The 


turn the dial to any angle within Maxivision® dial — a split-level 
180° on two axes. Whether in- dial — is constructed so that the 
stalled above or below eye level — graduations and pointer are on the 
to the right or left of the reading same plane. No perspective effect. 
point — you get easy face-to-face No parallax error in reading. 
readings. Best in Visibility. The cover is a large, 

durable, clear glass dome without 
Fast, Accurate Indication. Mercury — bezel. No dark shadows dim the 
ane ot the meet. eaneiiien hot dial to hinder reading accuracy. 
transfer mediums — makes possi- Stainless Steel Construction. Move- 
ble readings up to 1000° F. in a ment, capillary tubing, stem, case 
few moments with accuracy with- and cover mounting — all are 
in 1% of the entire scale range. stainless steel. 





Where resistance to corrosion is important, where appearance and clean- 
liness are essential, the ‘American’ Mercury-Actuated “Every Angle’”’ Dial 
Thermometer is ideal. It is rugged — has every quality required for the 
toughest services, indoors and outdoors. From the standpoint of economy, 
the “Every Angle” feature alone can save money in new piping specifica- 
tions and when changing existing piping. It reduces the need to re-specify 
and stock a variety of fixed stem thermometers. 


Dial Size: 44%". Temperature Ranges: —20/120° F. to 200/1000° F. Stem 
Lengths: 4”, 6”, 8”, 12”, 18” and 24”. Separable sockets available. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has complete information on the ‘American’ Mercury- 
Actuated “Every Angle” Dial Thermometer. Call on him to fulfill your requirements with 


fast delivery from local stocks. 


SSTRIAL INSTRUMENTS 


be 
A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONN. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, beg SAFETY VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. AANCOCK’ VALVES, Watertown, 
Mass. ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn., and Ingle- 
wood, Calif. ‘‘“SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPE. 
CIALTIES, Muskegon, Mich. 

For more information circle 9 on inquiry card. 
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Nile Ws FM Telemetering 


Discriminator” 


ultna-atalble 


Epsco’s Move: FM-108 crystal-contfolled ultra- 


stable, all-channel discriminator presents a 
better than an order of magnitude more 
accurate and stable than any other commercia 
. and with absolutely no adjustments! This 


of accuracy... 


equipment . . 


ew standard 


available 


new standard of FM data processing features: 


> HIGH DYNAMIC ACCURACY: Absolute accu- 
racy is better than 0.05%, and the dynamic 
accuracy of the equipment from input to 
associated band-pass filter through the 
low-pass output filter is better than 0.2%. 
LONG-TERM STABILITY: 0.2% for life of 
equipment with no adjustments for zero 
drift, gain and line voltage variations, etc. 
VERSATILITY:Converter operates on any of 
23 standard IRTWG telemetering sub-car- 
rier frequencies from 400 cps to 7Okc. 
Band switching may be accomplished re- 
motely or by selector switch on front panel. 
AUTOMATIC WOW and FLUTTER COMPENSA- 
TION: With Epsco FM-106 Velocity Deviation 
Detector and Epsco CD-601 Velocity Devia- 
tion Compensation Distributor, errors from 
tape speed variations are reduced by a 
minimum of 35 db. 
ZERO and 100% DATA CORRECTION: Produces 
automatic compensation for variation of 
transmitting sub-carrier oscillator fre- 
quency and gain by a transistorized electro- 
mechanical servo feature. 


DP DYNAMICALL 


CCURATE SEL ABLE LOW- 
PASS FILTERS: 5-pole fitér utilizing pre- 
cision wire-wouny resist6rs and ultra-stable 
polystyrene capagjtefs in combination with 
chopper-stabilized\d-c amplifiers provides: 
@ Phase linearity daviation not exceeding 
0.25 degrees ovek 90% of bandwidth 
@ Pass band flat within +0.1% (0.0ldb 
to Fo. 


@ Minimum attenuation of 54 db of neargst 
beat SOquanYy between sub-carsier 
channels. 

@ A total of 62 different low-pass filter 
bandwidths selectable from 11 cps to 
3490 cps. 


PHYSICAL CHARACTERISTICS 


SIZE: 1014” of space of standard 19” cabinet. 
WEIGHT: 294 pounds. 

CONSTRUCTION: Constructed of 8 separate 
plug-in chassis assemblies containing 
electronic and magnetic components. All 
components are accessible on the standard 
layout forms. 


Engineering data sheet available on request. 


588 COMMONWEALTH AVE., 


For more information circle 10 on inquiry card. 





*Epsco Model FM-108 
F M-to-V oltage Converter. 





Epsco 
_|Velocity Deviation) 
Detector 
FM-106 

Y 


Telemetering Delay Digital 
Tape ‘Aj Compensation Output 
Handler Distributor A 
Y 


























Epsco DATRAC 
Signal Voltage -to-digital 
Separator Converter 























Remote Selector 
and Control 











Epsco Model BF-601 Signal Separator 
units, each of which contains 23 band-pass 
filters, are available for separating the com- 
posite sub-carrier signal prior to input to 
FM Converter. 

Cc i FM tel ing receiving sta- 
tions are available with or without wow and 
flutter compensation and zero and 100 percent 
correction fi ilable is the Epsco 
Model VCO-718 All-Channel Voltage-Controlled 
Oscillator for FM Discriminator calibration . 
which occupies only 314 inches of panel space 
including power supply. 








BOSTON 15, MASSACHUSETTS 
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for improved readability, specify 


sr LEWIS 


‘aircraft temperature indicators 


@ Standard ANDI0412 
cases 


@ Scale arc approxi- 
mately 250° 


@ No auxiliary com- 
ponents 


@ No vacuum tubes 


@ Operate the same as 
conventional thermo- 
couple type or resist- 
ance type tempera- 
ture indicators 


@ Interchangeable with 
conventional temper- 
ature indicators, use 
standard resistance 
bulbs or thermo- 
couples and leads 


@ Made to Military 
SEDC EDOM Ce biCr MC ry 


@ Tested and Approved 





COMPARE the improved readability of these 
long scale indicators with these... 


Conventional indicators 


Recognizing the need for improved reada- 
bility without increasing panel space require- 
ments, The Lewis Engineering Company has 
developed these completely new Aircraft Tem- 
perature Indicators both in the Thermocou- 
ple Thermometer type and in the Resistance 
Thermometer type. 


the LEWIS ENGINEERING COMPANY 


naugatuck, connecticut 


For more information circle 11 on inquiry card, 
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INSTRUMENTS 
and 
AUTOMATION Trends 





Total transistor production in 1957 is expected to be 30 million units; 
may reach 300 million units by 1965. Transistors registered with the 
Joint Electron Tube Engineering Council (JETEC) now number 165, with 14 
companies either manufacturing or planning manufacture. More than half 
were registered in 1956. Five leading companies— GE (18%), TI (14%), 
RCA, CBS-Hytron and Sylvania—account for more than 50% of all registra- 
tions; 54% of registrations are PNP types; 55% are NPN types; 15% are 
point-contact types. 














s 


Present U.S. railroading trend is to diesel operation. Nearly 
50,000 diesel units have replaced all but 4000 steam locomotives. 
Even electric locomotives have decreased in number from 700 to 
500. Electrified roads are decreasing, with 1300 miles of track 
dropping electrification in last decade. 




















Communication equipment, including microwave relay and scatter propaga- 
tion equipment, are due for extensive growth in the next ten years—from 
$200 million to an approximated $350 million in 1956, says Dr. 

W. L. Barrow, VP for R & D, Sperry Gyroscope Corp. Industrial automation 
now has $112 million sales annually, with closed circuit TV at $3 mil- 
lion; by 1965 automatic machine tool controls, process controls and 
other industrial instruments should reach $340 million, with closed cir- 
cuit TV over $20 million. Business data-processing and general purpose 
computers is now about a $125 million market; but is expected to grow 
to $650 million annually in 10 years. 














Optical industry predicts record 1957 volume because of bench tools 
required by the electronics industry for miniaturization and automa- 
tion, and increased use of optical instruments in industrial 


research. 





1957 estimates for nuclear industry: mining and milling uranium—$120 
million; other nuclear research—$30 million; military reactors—$140 
million; total—$530 million. 








The Atomic Energy Commission reports that requests for access per- 
mits, principally to enlarge the scope of access to nuclear mate- 
rials, rose to 35 per month during the first half of 1956, from 10 
per month for the last half of 1955. 





research. wa ion devices, unknown five years ago, netted $60 mil- 
lion in 1956. More revelations are due in new phosphors, photoconduc- 
tors, and solar conversion cells, 
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Here's a Quartet of Control Pilots 
that Sings a Song of Savings 


: Hy 


Es 








BS 


Never Skips A Note 


CONTROLLED —— 
PRESSURE 


NEVER A DISCORDANT NOTE from this quartet - - - they’re 
always in tune - - - each unit doing its part to create 
24-hour-a-day harmony. They save time — no personal 
attention or manual assistance required after they’re set. 
Pressures stay at set point for top efficiency of pro- 
cess equipment in the line. Positive response of pilot 
and valve assures smooth throttling action within closely 
held limits. 

The same smooth action and accurate control is pro- 
vided even when extreme reductions are necessary (there 
| OPERATING TO CONTROL are Leslie installations handling reduction of 2150 psi. 

MEDIUM | | VALVE to 5 psi. in one step!) Responds to pressure deviations 
as small as .025 psi., depending on pilot range. 

For more information on controllers that save main- 
tenance dollars, consult the nearest Leslie Engineer listed 
in your classified telephone directory under ‘Valves’ or 
“Regulators”. Use this help for economy in temperature 
and pressure regulation. 


Leslie Control Pilot 
Type PDA 
Sectional View 


Bulletin 5303 sings the whole song. Send for it today. 


REGULATORS ann CONTROLLERS 


LESLIE CO., 299 GRANT AVENUE, LYNDHURST, NEW JERSEY 


For more information circle 12 on inquiry card. 
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NEW HP-30 PYROMETERS offer high accuracy and 
close reproducible control—yet have been reduced 
more than 50% in size and 10% in cost. 


NEW FROM GENERAL ELECTRIC... 


Pyrometers that give low cost 
temperature regulation 


Type HP-30 Pyrometers fulfill industrial furnace 
operators’ requirements of close control at low cost. 
Installation and maintenance costs are low too. 


The HP-30 may be connected from front or rear 
terminals, has automatic adjustment for thermocouple 
lead length resistance. Plug-in components and printed 
circuits make possible simple, easy maintenance. 

Extremely flexible, the new series of pyrometers also 
offers flush or surface mounting, interchangeable con- 
trol forms, and range changes that can be made 


in the field. 

The HP-30 is an adaptable instrument that features 
a variety of uses. Six basic control forms are available, 
and special variations to solve specific control prob- 
lems (speed, vacuum and voltage for example) are 
available on request. 

For further information, write to Section 587-7A, 
General Electric Company, Schenectady 5, N. Y., or 
contact your nearest General Electric Apparatus Sales 
Office. 


GENERAL @@ ELECTRIC 


For more information circle 13 on inquiry card. 








Panhandle Pete At The IRE Show 


Waldo Klapsaddle and | went to 
this IRE Show in New York be- 
cause we want to keep abreast of all 
latest developments (if I thought my 
boss didn’t read INSTRUMENTS & 
AUTOMATION too Vd tell you the 
real reason). 

So I loaded my camera, put a note- 
book in my pocket, Waldo and I paid 
our three dollars and got into the 
hall and walked and sat through an 
awful lot of stuff. You know, once 
you've seen one of these affairs, 
you've seen them all. A lot of strang- 
ers all dressed up on a week-day with 
identification cards pinned on their 
lapel and feeling self-conscious for it. 

Ran into two of my friends look- 
ing for jobs (don't you believe all 
you read in want ads for engineers). 
They were reading the many ads 
pasted on the wall of the first floor, 
trying to entice $7000 engineers to 

















move to sunny Los Angeles (7?) for 
$30,000 that turns out to be $7075. 
Some of these companies will actually 
pay you for an introduction to an 
engineer who is unhappy with his 
present position. As there are many 
such homo technisaps in my imme- 
diate vicinity, | am now dickering 
with these manhunters for a quantity 
price on introductions, 

One company got real interested 
in Waldo because they need a sales 
manager—and Waldo happened to 
mention that he is a sales manager. 
Before Waldo could explain that all 
he has sold to date is a line of Aves 
Gas Analyzers, this company had 
him all signed up for a two-day test 
that their “personnel consultant” was 
giving to a group of 28 applicants for 
that particular job. (Our field sure 
is changing fast—it used to be when 
you wanted a job you just wrote out 





(Courtesy Ed Fisher and The Saturday Review) 
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what you could do and then talked 
to the boss-man. No sir, now you 
take a 2-day test from a consulting 
specialist on personnel systems! ) 

On the first day they gave Waldo a 
long test that proved out his 1.Q. 
and salesmanship. One of the ques- 
tions was “name the six most im- 
portant requirements for a_sales- 
man.” 


To which Waldo answered: 


1. Buy all the meals. 

2. Entertain the customers. 

3. Lite the cigarettes, especially 
the customer's wife, 
Purchase booze at the right 
price. 

5. Listen to old stories and laugh. 

6. Have an understanding wife. 


Don’t know why they didn’t ask 
Waldo back the second day for the 
rest of this test—where they have the 
applicant act out a sales pitch to the 
purchasing agent for hermetically- 
sealed gyrosopically-stabilized servo- 
mechanism-driven antenna platforms. 
Waldo’s feelings were hurt too—but 
I told him that company wants an 
actor, not a sales manager. 

But to get back to the technical 
exhibit. something new in the exhibit 
end of the show were the female em- 
ployees of the various companies 
showing themselves at the booths. 
And then—wait a minute. That 
doesn’t sound right, does it? They 
werent showing themselves; they 
were demonstrating their equipment. 
Oops, no they weren’t, they were 
showing the customers the products 
which the companies they work for 
make. 

The high spot of the show was the 
party throwed by the H-H Company. 
This event was so colossal, so—ad- 
jectives fail me. The food, the host- 
ess, the liquids, the hostesses, the ac- 
cordion player, the hostesses—all 
these beggar the description. My oh 
my. The amazing thing about all this 
is that I got home in one piece and 
with my camera intact. 

All in all I sure learned a lot about 
electronics, and I’m glad to pass this 
information on to you. 

Panhandle Pete 





Easiest, most economical way 


to leak-test your product 


CEC’S 24-210 
LEAK DETECTOR 


Unlimited applications 
in leak detection 


Now you can test your product for vacuum seal, or 
locate leaks in any pressurized system with pinpoint 
precision and practical economy. CEC’s 24-210 gives 
you highly sensitive leak detection and long, trouble- 
free service. Compact and highly simplified, this low- 
cost, mass-spectrometer-type instrument detects leaks 
sO minute that 50 years would be required for | cc to 
escape. Easy, convenient operation requires no spe- 
cial training or experience. Just plug into a 115-volt, 
60-cycle line. Find out how fast the CEC 24-210 Leak 
Detector pays for itself. For detailed information con- 
tact your nearby CEC field office or write for Bulletin 
CEC 1830-X18. 


iry card. 
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Low-Cost Infrared Steals 
Pittsburgh Analytical Show 


PITTSBURGH, PA.—Eighth Pittsburgh Conference 
and Exhibition on Analytical Chemistry and Applied 
Spectroscopy, held March 4-8, has developed into the 
country’s leading convocation on the subject of analytical 
instrumentation. About 3,000 chemists and spectographers 
registered for the conference and exhibit, featuring 50 
exhibits. 


Last year the big analytical news of this show was 
vapor chromatography; of course, interest remained high 
in the many new chromatographic instruments exhibited 
this year by Beckman, Perkin-Elmer, Consolidated Elec- 
trodynamics, and others. In view of the heavy behind-the- 
scenes work now underway on the application of gas 
chromatography in process-control work, this subject 
soon will be in the news. However, the big news this 
year is low-cost infrared, with Perkin-Elmer ($3850), 
Beckman ($4950), and Baird ($7850) all unveiling 
exciting double-beam infrared spectrometers in this 
“bench” price range. This puts infrared, the most power- 
full analytical tool available, in the bench instrument 
class, which should be welcome news to chemists and 
analysts in general. There are now about 2000 infrared 
spectrometers in use in the U. S.; we predict sales of 
500 to 1000 of these low-cost analytical instruments in 
the U. S. in 1957. 


New Material Discovered 
Harder Than Diamond 
NEW YORK, N. Y.—Dr. Robert H. Wentorf, a mem- 


ber of the team that succeeded in synthesizing diamonds 
in General Electric’s Research Laboratory is credited 
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with the discovery of “Borazon,” a new material which 
scratches diamond, Being in the same general range of 
hardness as diamond it is many times harder than the 
next-ranking materials in the hardness scale. 

Diamond (No. 10 on Mohs’ scale), being basically 
carbon, literally “burns up” in air at about 1600° F. 
Borazon can withstand temperatures of more than 3500° 
F and thus should be better for many industrial applica- 
tions. “Super-pressures” above 1,000,000 psi and tem- 
peratures exceeding 3000° are used to produce crystals 
of boron nitride with a structure that is not hexagonal 
(like graphite) but cubic (like diamond). 

X-ray diffraction tests of borazon reveal that the alter- 
nate atoms of boron and nitrogen are packed together 
almost as closely as the carbon atoms in diamond. The 
density is also about the same as diamond. 


Ath International Automation 
Exposition and Congress Set 


For N. Y. Coliseum, June 58 


An International Automation Congress will be held in 
New York City June 9 to 13, 1958, as an adjunct of the 
Fourth International Automation Exposition. The Ex- 
position will be held in New York’s giant new Coliseum 
during the entire week. Planning to attend are creators 
and users of automation from many countries of the 
world, who expect to exchange ideas and information. 
Many of these experts will assist in providing guidance 
for executives, labor leaders and educators who will be 
present. 

Already included are an extensive series of confer- 
ences, clinics and meetings which will be integrated with 
the exhibits to be displayed at the Fourth International 
Automation Exposition. 

Management for the Fourth International Automation 
Exposition as well as for the associated events of the 
International Automation Congress will be Richard Rim- 
bach Associates. It will continue the policies pioneered 
at the previous International Automation Expositions. 

Of particular importance will be the many clinic ses- 
sions held in front of the exhibited equipments, The 
Automation Expositions held in 1954, 1955, and 1956 
were noteworthy in advancing the clinic concept to the 
point where other exhibitions now realize the high educa- 
tional value of such comprehensive education. Two-hour 
lecture-demonstration clinic classes will again be held in 
front of the many computers, data handlers, servomech- 
anisms, controllers, and other automation equipments 
to be displayed. 





a completely 
new kind 
of regulator! 


ACTUALLY THREE REGULATORS IN 
ONE—PLUS MULTIPLE SENSING! 


The APR 1010 combines many new regulation and sens- 
ing systems in one versatile package. Here’s flexibility of 
operation never before possible . . . saves space, elimi- 
nates instrument duplication, means greater economy in 
engineering operations. 


e RMS VOLTAGE REGULATION 
e AVERAGE REGULATION 
e PEAK REGULATION 
e FIVE PRINCIPAL SENSING ARRANGEMENTS 
1. INTERNAL 2. EXTERNAL 3. REMOTE 4. CONSTANT CURRENT 5. DC 
ELECTRICAL CHARACTERISTICS: 
Input 95-130 VAC, 19 (50 or 60 cps + 10%) 
Output 115 VAC, adj. 110-120V 
Regulation +0.1% against line 
accuracy = +0.1% against load 
(RMS, average, 
or peak, switch 
selected) 
Distortion 3% max. 
Load 0-1000VA 
P.F. range Unity to 0.7 lagging 
Recovery time 0.1 sec. 











Write for complete technical data. 
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SORENSEN & COMPANY, INC. SS Rensen STAMFORD + CONN. 


® 


In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment. 
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DIFFERENTIAL SWITCH 


senses pressure differences 
from .45 to 45 inches of water 


Used in hopper level indicating, on oil burner blower safety 
control, in instrumentation or similar applications where it 
is necessary to sense a pressure difference of .45 to 45 inches 
of water between a variable and a reference pressure. The 
reference pressure may be as high as 30 P.S.I. 





WE BUILD IN WE DON’T USE 


EXTREME ACCURACY LINKAGES & BEARINGS 
and DEPENDABILITY © which s chap woe 
make the setting 


maintained during ©) of the pressure switch 
operating life due to > drift. 


direct acting design 








OPERATION 
IN ANY POSITION 


which saves the installation 
costs encountered in mount- 
ing a switch that uses liquid 
switching elements. 


LIQUID SWITCHING 


ELEMENTS 


which make the switch 
difficult to mount and 
very critical to vibration. 





ACCORDION 
DIAPHRAGMS 


which make the 
pressure switch 
sensitive to vibration. 


IMMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
of moving equipment. 








Ask for bulletin 227 


: S 
@ 5125 Alcoa Avenve, Les Angeles 58, California 


re information circle 16 on inquiry card, 
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Punched-Card Transcriber 


WASHINGTON, D. C.—A _ punched-card transcriber 
developed by the National Bureau of Standards makes 
possible more rapid feeding of data into an automatic 
computer. The device converts numbers and instructions 














recorded on punched cards into a binary serial code for 
direct rapid input into the computer or temporary storage 
as a magnetic recording. The system is about 150 times 
faster than the present paper-tape inscriber, and can 
handle up to 600 cards per minute. Intended primarily 
for use with the Bureau’s high-speed electronic computer, 
SEAC, the transcriber serially scans the 80 columns on 
each card with photoelectric cells and converts the data, 
one column at a time, into a 4-or 6-digit binary code. 


New RETMA Standards 


NEW YORK, N. Y.—Four new recommended stand- 

ards are listed below: 

RS-159—Chasis Pickup of Vehicular Receivers (This 
standard, from Standards Proposal No. 499, 
is a reaffirmation of REC-111) 

RS-177—Vibrator Power Transformers (This stand- 
ard, from Standards Proposal No. 509, is a 
reaffirmation of REC-119) 

RS-178—Solderability Test Standard (This Standard, 
from Standards Proposal No. 503, is new 
material ) 

RS-179—Classification of Tube Testers (This Stand- 
ard, from Standards Proposal No. 506, is new 
material) 


Carbon Tet Deadlier Than CO 


PITTSBURGH, PA.—A recent article in McCalls 
magazine deserves to be brought to everybody’s atten- 
tion: The vapors emitted by carbon tetrachloride are four 
times as dangerous as carbon monoxide and twice as 
toxic as chloroform! Vapors from a cupful of CCl, in 
a poorly ventilated room may be deadly. Damage can be 











HOKE, INCORPORATED, FLUID SPECIALISTS, 231 S, DEAN ST., ENGLEWOOD, N. J. 


For more information circle 17 on inquiry card. 


how big 
cana 
small valve 
be? 


Take this Hoke needle 
valve for instance...|It looks 
pretty small on the front 
panel of Perkin -EIimer’s 
new vapor fractometer, 
but it looks b/g in the eyes 
of the man who's buying or 
making equipment like this. 
Just a handful of brass? 
That's so, but carefully 
fashioned to control up to 
3000 psi with no strain! 
It’s added evidence of care- 


ful engineering. 


Whether you’re the man 
who makes high qualitytest 
equipment or the man who 
uses it, we'd like to prove 
to you how big Hoke valves 
can be. There are vaivesin 
the Hoke line for hydraulic 
and pneumatic equipment; 
forinstrument panel ortest 
stand use; for pilot plants 
. . » Forged needle vaives 
(like the one shown), bar 
stock valves, packless 
valves and toggle valves. 
May we send you acatalog? 
See us at 


DESIGN ENG. SHOW 
N.Y. Coliseum, May 20-23 
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MINIATURIZATIO 


From Pilot Plant to Process 


TUBE AND PIPE CONNECTORS » 


For use in such systems as aircraft 
or marine applications where 
weight is a factor, these connec- 
tors replace standard flanges. 
Available in various materials, in 
male or female socket or butt 
weld design, for tubing, and up 
to schedule 40 pipe. 


4 “BANTAM” 500 SERIES 

Throttling “Bantam” Diaphragm Control 
Valves for all standard control valve uses, 
Cv of 0.6 and below, up to 1000 psi and 
500°F, characterized, renewable trim, 316 
stainless steel and teflon only wetted sur- 
faces, low in hysteresis, size and weight, 
a modern design of control valve. 2000 
series ‘‘Bantam” Control Valves available 
for on-off service. 


4 “DEMI” PACKLESS VALVES 

For services when packing is a problem, mani- 
folding of small valves in one unit, these low 
cost valves have a great popularity. For services 
up to 1500 psi and 500°F., screw, toggle, or 
diaphragm operated, the ‘‘Demi” line is ideal 
for panel mounting up to five valves in one 
block. 


WHIFFLETREE OPERATOR » 
Two valves operated simultaneously by 
one operator. Valves may be globe or 
three-way and have a multitude of 
piping arrangements for mixing and 


routing applications. 


4 MANUAL RESET 


Wherever control air on dangerous or toxic 
process flows must be blocked for safety, 
on air failure until manually reset, these 
valves insure against disaster. Standard 


sizes 4" and 4” L.P.S. 





SAUNDERS VALVES — AIR OPERATED » 


Plastic valves, 2’ and below, metal valves 1” 
and below, G. W. Dahl Company, Inc. dia- 
phragm operators on these valves provide 
simple, sure automatic operation. Each ap- 
plication must submit full flow information. 


Write us for complete technical information, or the address 
of our representative in your area. 


¥ GRD 


For more information circle 18 on inquiry card. 
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| done not only by inhaling (even repeated small doses), 
‘but also by absorption through the skin—contact of the 
fluid with any flame or a heated body can produce phos- 
| gene gas. The fumes affect most seriously heavy drinkers, 
_people with over-or-under weight, and sufferers of liver, 
lung, heart and kidney aliments. 

If you have to use this silent killer (as instrument, 
radio, and TV repairmen often do) vent your room 
carefully, and dispose of rags outdoors. 


News from the Atom Orbit 


e@ At the 1957 Nuclear Congress, recently held in Phil- 
adelphia, eventual mass-production of nuclear research 
reactors reached a new stage with the reading of a paper 
describing a standardized control mechanism. Most of 
the 200 reactors of all types built so far have a control 
mechanism of individual design, while all of them must 
incorporate the same operating and safety principles. 
The ASME-sponsored paper proposes an electro-mechan- 
ical control-rod-drive mechanism consisting of stand- 
ardized components which can be combined in various 
ways to fit the requirements of many types of reactors. 


@ The Congress also heard description of a new compact, 
lightweight, closed-cycle gas-cooled nuclear power plant 

suitable especially for ships. The unit, in the construc- 
ition stage at the AEC’s National Testing Station, may 
| have an efficiency as high as 40%. 


| @ Aerojet-General Nucleonics, which successfully built 
a portable low-cost nuclear reactor and then operated its 
mass-produced version (AGN201) at the Philadelphia 
| Atomic Exposition held in conjunction with the Congress, 
received permission to build 3 additional units. With 
sixteen applications pending, a total of 21 reactors of 
the AGN201-type are thus completed or planned. Ship- 
_ment of the entire reactor system (weighing 15,420 lb) 
was made by truck to Philadelphia, while the fissionable 
core assembly was flown to its destination on a routine 
| passenger flight. 


@ Two new particle accelerators were displayed at the 

Exposition by High Voltage Engineering Corp.: (1) a 
| 10-million-volt Van de Graaff “Tandem Accelerator” 
| which will be installed at the Canadian Chalk River 
| facility, and (2) a microwave linear accelerator operat- 
| ing in the area between 6 and 14 MeV. 


@ Proposed issuance by the AEC of a license to export 
| a one-megawatt pool-type research reactor to West Ger- 

many's research facility at Technische Hochschule in 
| Munich marks a new high point of cooperation. 


| @ Officials of Hooker Electrochemical Co, shown in 
illustration, hold 2.8 pounds of the isotope boron-10, 





| 
| 
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solve many difficult 
control problems...use 


OHMITE 


RHEOSTATS 
with special features 


Ohmite offers not only a line of standard rheostats 
but also rheostats with a wide variety of special fea- 
tures. Illustrated are only a few. All have the distinc- 
tive Ohmite design features: smoothly gliding metal- 
graphite brush; all-ceramic construction; insulated 
shaft and mounting; windings permanently locked in 
place by vitreous enamel. You will find the special rhe- 
ostat feature you need in the dependable Ohmite line. 


SPECIAL TANDEM ASSEMBLIES 
Ohmite Rheostats can be mounted 
with two, three, or more in tan- 
dem for simultaneous operation 
of several circuits by one knob. 


» 


<3e0els 


BUSHINGS FOR 
SPECIAL THICKNESS 


Extra-long bushings and shafts 


for panels up to 2” in thick- 


ness. Seven 


ushing lengths. a 


SCREW DRIVER SLOT SHAFT 
Shaft ends slotted for operation 
with a screw driver where few 
adjustments are needed. 





VENTILATED CAGES 
Prevents mechanical injury to 
rheostat or human contact 
with electrically “live” parts. 


SENSITIVE SWITCH 
Opens or closes circuit with 
minimum movement of control 
knob shaft. Extremely depend- 
able long life switches. 





TOGGLE SWITCH 
Is operated with a positive 
snap by the rheostat arm at 
either end position. Used for 
heavy-duty applications. 


vette 
\yieeftteg, te 


», 


S 
WITH OFF POSITION FEATURES 
Opens circuit at high or low 
resistance position with snap- 
action (illus.): opens circuit at 
high resistance position with 
dead lug off position; or has 
dead section off position. 


"RHEOSTATS - RESISTORS - RELAYS 
TAP SWITCHES - TANTALUM CAPACITORS 


MITE 


OHMITE MANUFACTURING COMPANY, 3615 Howard Street, Skokie, Illinois 





PLUS 


with 
Moeller 
dial 
indicating 
(mercury actuated) 


thermometers 


because — since 1867 our business 
has been the design and manufacture of temperature 


measuring instruments. 


Up or down—left or right, you can 
easily install Moeller adjustable form dial indicating 
thermometers at any advantageous 


reading angle. 


For further details, mail the coupon, today! 


M @) z [ | a R 132nd ST. and 89th AVE 
1aN Y 


RICHMOND HILL 
INSTRUMENT COMPANY 


Representatives in Principal Cities 


Gentlemen: Without obligation, please send me Moeller 
Catalog No. 150 on Dial Indicating Thermometers. 


NAME 
FIRM 
ADDRESS 


Fens re informat 
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dubbed “gray gold dust” (valued at nearly three times 
the price of refined gold). This is one day’s average 
production at the unique Hooker-operated AEC plant at 
Model City, N. Y. Boron-LO is now available for various 
civilian uses as an exceptionally efficient thermal neutron 
absorber and shield against atomic radiation. 


@ Union Carbide and Carbon has plans for the construc- 
tion of a nuclear research center in Sterling Forest, 40 
miles from New York City, to be built by AMF Atomics 
as a modified version of the Bulk Shield Testing Facility 
pioneered by Oak Ridge National Lab. 


@ /eeds & Northrup will supply the complete control 
and instrumentation system for the heavy-water-moderated 
nuclear reactor being built for MIT by ACF industries. 


New Data Handling Centers 


LOS ANGELES, CALIF.—Beckman Instruments 
dedicated its new Computation Center in February with 
the West-Coast unveiling of the EASE 1100 Series com- 
puter. The Center is under management of George A. 
Bekey, senior engineer. It will be available to business, 


industry and educational institutions for solution of 
complex problems relating to aircraft, jet engines, guided 
missiles and industrial processes. 


@ Bendix Aviation has opened a Digital Computation 
Laboratory under the direction of Tak Yamashita. Equip- 
ment consists of two G-15 general-purpose digital com- 
puters, a DA-1 Digital Differential Analyzer Accessory, 
magnetic tape units, punched-card input-output equip- 
ment, and an independent paper-tape preparation unit. 


@ Ramo-Wooldridge has built a new Data Reduction 
Center to accurately and quickly decipher telemetered 
test data from magnetic tape. Picture shows a portion of 


the semicircular array of electronic equipment modules. 
In the left foreground is part of the graphic recording 
section, followed (to the right) by the demodulation 
sections, the central control panel, test equipment section, 
tape handling machines, and (far right) vibration 
analysis section. 





ee 





TO SCIENTISTS planning tomorrow's equipment! 
T0 ENGINEERS proving today’s performance! 





@ Now it is possible to surpass previous analog data 
reduction accuracy. Now it is possible to make precise oscillograms 
and accurate read-outs...and on present equipment. A major ad- 
vance is unfolding in accurate data reduction... and with it possible 
automatic processing and automatic read-out. 

Grant Linatrace dimensionally-stable recording papers add a new 
capacity for analog data reduction and computing. By calibrating 
transducers, amplifiers and oscillograph galvanometers, a higher 
electronic accuracy of data reproduction has been possible. Now, by 
using Grant Linatrace Waterproof paper, a major advance in the 
photographic accuracy is possible. 

Do you know that ordinary photographic papers expand and 
shrink as much as a quarter of an inch across a ten-inch width due to 
wet processing or humidity changes?... by as much as fem lines or 
more on a Benson-Lehner read-out viewer when processed and read 
under the most carefully controlled conditions? 

Now Grant’s new, dimensionally-stable photographic paper for 





SOLD ONLY 





high-frequency recording sharply reduces this distortion... and 
does this without air conditioning or other expensive accessories to 
“control conditions”! 

Grant Linatrace Waterproof papers make oscillograms which have 
less than five thousandths of an inch distortion in a ten-inch width! 
They are available in Regular and Medium High speeds, and in 
Extra Thin, Single Weight, and Double Weight paper stocks. 

Furthermore, Grant Waterproof Papers have longer life, can be 
processed much faster and air-dried immediately! 

If you are a scientist planning tomorrow's equipment — an engi- 
neer testing today’s experimental models, or proving today’s per- 
formance, you will want to know more about Grant Linatrace Water- 
proof Recording Papers. 

Phone us today, or write on your company letterhead for a dimen- 
sionally-stable oscillogram. Also ask for Grant Catalog R. Grant 
Photo Products, Inc., 19000 Detroit Ave., Cleveland 7, Ohio. 
(Phone: ACademy 1-6800.) 


THROUGH AUTHORIZED DISTRIBUTORS 


ere 


SINCE 1906 
circle 29 on 





MINIATURE 


RECORDING 


POTENTIOMETER 


This revolutionary recorder saves 
you two ways. . . fits in a small 
space (only 95% inches wide and 8% 
inches tall) and costs less. 





Model 2705 


(ne ee 












































SPECIFICATIONS 
Null balance 
Pen speed: 1 second 
5% accuracy 
TC or MV calibration (SMV to 100MV) 
Automatic continuous standardization 
Max source impedance 
1000 ohms per MV of span 
-14% sensitivity 


OPTIONAL FEATURES 
3 speed chart drive transmission 
1 to 4 SPDT adjustable control switches 
Reference junction compensation 
Selsyn motor chart drive 
Transmitting slidewire 
Event marking margin pens 


westronics 


in, Oe Oe On a a Oe, 


3605 McCART STREET 
FORT WORTH, TEXAS 
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Science on TV 


Dr. Martin L. Klein and program guest Diane Weber, Hollywood 
starlet, who appeared on 3-D telecast of ADVENTURE . . . TOMOR- 
ROW. Diane played table tennis with the viewers in 3-D and shot 
arrows and drove golf balls into the viewer's room. 


LOS ANGELES, CALIF.—One of 
the axioms of television used to be 
that science programs never have a 
large audience. This axiom, however, 
has been made obsolete since April 
of last year. 

ABC Television in Los Angeles set 
out to prove this with a program 
called ADVENTURE . . . TOMOR- 
ROW. Today, it is the highest rated 
science program on television. It now 
has sponsors in eight cities. In fact 
station KABC thought enough of the 
program to place it in the slot im- 
mediately preceding its highest rated 
program on television, “The Law- 
rence Welk Show.” 

ADVENTURE . . . TOMORROW 
is a science program which gives sci- 
entists an opportunity to meet the 
public and explain what they are do- 
ing. But instead of just talking about 
their work, they show motion pic- 
tures of the actual operation. Every 
week, the program is assembled by 
two engineers, Harry C. Morgan and 
Dr. Martin L. Klein. Klein acts as 
me and the weekly “live show” is 
filmed for distribution throughout 
the world. 

In order to keep the subject matter 
within the understanding of the audi- 
ence, various simple devices are used. 
For example, on a program planned 
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to demonstrate what an electronic 
digital computer can do, the unit was 
brought into the studio and it com- 
peted, answering questions on sports, 
against a panel of the sportswriters 
of the leading Los Angeles newspa- 
pers. The sportswriters beat the ma- 
chine in picking the top money-win- 
ning horses of all times, but the ma- 
chine beat the experts on three other 
questions. On another program about 
computers, DATATRON was _ pro- 
grammed to write popular music and 
the results were performed by na- 
tionally known songwriter Jack 
Owens. 

Programs on rockets are in the 
greatest demand. There have been 
twelve programs showing what rock- 
ets do and how they work. The stand- 
ing guest expert on rocket engines is 
Dieter Huzel of Rocketdyne. In fact, 
Huzel was on the program so many 
times that he was compelled to get a 
professional-entertainer’s union card, 
which adds to his distinctions as a 
world famous rocket engineer. Klein 
figures he has launched more rockets 
(via film) than any other single 
agency in the world. 

One of the favorite programs of the 
viewers concerned flight testing of 
the Bell X-1A rocket plane. Col. 
Chuck Yeager was brought in from 





mirror 
reflecting 
surface 


Top view: 


The first commercial 3-D telecast in history was made on February 2. 
A repeat program was done on March 2. The equipment was built by 
Kintel Corporation of San Diego California (formerly Kay-Lab Cor- 
poration). It is useful either in closed circuit or broadcast applica- 
tions. The right camera and left camera are used simultaneously, 
both focused on the same subject. The scan is electronically split, 
half the screen being filled with each camera. The right camera scan 
is reversed. To view in 3-D, the viewer holds a pocket mirror up to his 
nose, lengthwise, and superimposes the images (the mirror re-revers- 


ing the right image). 


Germany by the United States Air 
Force to explain what he was doing 
as the program showed step by step 
an over-the-shoulder view of the drop 
from the mother plane and the build- 
up to 1700-miles-an-hour flying 
speed. 

Once a year, in collaboration with 
the Institute of Radio Engineers, all 
of the most intriguing electronic in- 
ventions of the best twelve months 
are demonstrated. On one program 
“One for the Girls’—all of the in- 
ventions of direct interest to women 
were shown: UHF electronic cooking 
ranges, electronic organs, an auto- 
matic bar, the television telephone. In 
less than three days 7000 requests for 
further information were received. 

Companies pay a premium price 


for the opportunity to sponsor the 
program, But the most gratifying 
part of the work, according to Klein, 
is the interest displayed by young 
people. In Los Angeles, the largest 
competing program is “The Lone 
Ranger” and many of the Lone 
Ranger’s fans now find it more ex- 
citing to ride through space than 
across the plains. 

In February, ADVENTURE .. . 
TOMORROW had another television 
first. It televised in 3-D, but no spe- 
cial receivers or glasses were re- 
quired to view it in 3-D. 

Dr. Klein and Harry Morgan are 
well known to readers of /&A, as au- 
thors of the Digital Automation se- 
ries. 


April 


Fission, Fusion, Finis. In a program 
on the effects of atomic energy, Ad- 
venture . Tomorrow showed the 
principle of fission and the end re 
sult . . . Hiroshima. Klein is demon- 
strating natural radioactivity with a 
Geiger Counter. 


In a program called ''l spy on Hi- 
Fi’, the station transmitted various 
frequencies allowing viewers to check 
their sets. Here Klein is showing what 
the vacuum tube does in a hi-fi set. 
Many viewers claimed they could 
hear a 15,000 cps tone. The station 
cannot transmit a tone this high. 


On a program called "Electronics 


Tomorrow", Klein promised to build 
a radio in five minutes. He is shown 
explaining the parts that go into the 
radio, a transistorized version. He 
didn't make it. It took six minutes and 
forty seconds. 
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Resistance Heat Soldering 
Ends “Cold Flow” Rejects-- 
Insures Strong, Uniform Joints 


In an increasing number 
of plants, resistance heat 
soldering has practically 
licked the problem of non- 
uniform solder joints and 
“solder voids?’ 


The resistance heating 
principle makes cold flow 
joints all but impossible. 
High amperage, low volt- 
age current, passing 
through the joint to be 
soldered, heats the joint 
above the temperature re- 
quired to melt the solder. 
Heat is concentrated at the point of contact to prevent 
burning of nearby parts. No set-up or pre-heating is 
necessary. Solder adheres instantly and uniformly over 
and between the surfaces to be joined, to make the 
strongest joint it is possible to make. Heat is adjustable 
by thumb switch and instantly controlled to meet job 
requirements. 


For the Most Complete Information 
Available on Resistance Heat Solder- 
ing, Send for Data on 


Used for more resistance heat sol- 
dering than any other type. Com- 
plete details on all models, from 
the 450-watt light duty model up 
to the 7500-watt unit for large 
brazing jobs. Also application data 
on various attachments, including 
“grip-and-heat” ‘‘Pliers’’, ‘‘Fork’’ 
and “Pencil” attachments. All units 
are fully portable. 


Resistance heat soldering of parts 
with preformed soldering rings 
using ‘Pencil’ attachment, an 
jig set-up. 


THERMO-GRIP 
SOLDERING SETS 


PROVED BETTER FOR JOBS LIKE THESE: 


@ Bourdon tubes 

@ Wherever arene. vibration- 
proof or air-tight seals are 
required. 


@ Hermetic closures 
@ Tube joints 
@ Bellows and diaphragms 
SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
In Canada: Irving Smith, Ltd., Montreal 
2x cmxccec ee eee eee ee ee eee eee eee 
IDEAL INDUSTRIES, Inc. 
1420-D Park Avenue, Sycamore, Illinois 


Please send full information and technical. data on IDEAL 


Thermo-Grip Soldering and Brazing Equipment. 


Company 


Address 








City. Zone__State. 
aneennnnneseceascoussssnasesessscossasal 
For more information circle 23 on inquiry card. 
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News Bits 
IBM’s 305 RAMAC and 650 RAMAC business account- 


ing machines which were marketed first last September 
have proved to be in great demand. The company re- 
ports sales of 1000 systems in five months. 


UNION SWITCH & SIGNAL received an order for 
designing and installing signaling apparatus for New 
York’s Broadway-Seventh Avenue subway. This moderni- 
zation of the system will cost the city nearly 914 million 
dollars. 


UNDERWOOD CORP. has been holding a series of 
21-day invitation-seminars for executives in various 
major cities of the country. Their purpose is to explain 
the potentialities of the company’s new medium-scale 
computer, the Elecom 125. 


TELEREGISTER CORP. is expanding Pan Amer- 
ican World Airways’ reservation system (now in opera- 
tion in Long Island City) to make it the first coast-to- 
coast automatic reservations set-up capable of handling 
3600 inquiries per hour. A similar system will be in- 
stalled next year for Western Air Lines’ ticket agents at 
73 locations, with headquarters in Los Angeles. 


Stock Report 


Any further information concerning any of the following issues may 
be obtained from the Research Department, Bache & Co., 36 Wall 
Street, New York 5, N. Y. 


New York Stock Exchange: 


Price Range for 1956-57 
Thru March 19th 
Price As Of 
March 19, 1957 
ACF Industries 
Aeroquip Corp. 
Allis Chaimers 
american Chain & Cable 
American Machine & Foundry 
American Machine & Metals 
American Optical 
American Tel. & Tel. 


Beckman Instruments 
Bell & Howell 


Bulova Watch 
Burroughs 


Carborundum 

Cincinnati Milling Machine 
Clevite 

Columbia Broadcasting 'A' 
Consolidated Electronics 
Cornell Dubilier 

Corning Glass 
Curtiss-Wright 

Cutler Hammer 


Daystrom 
Dobeciaaun 
Douglas Aircraft 


Eastman Kodak 
Eaton Manufacturing 
Electric Auto Lite 
Elgin Watch 


Food Machinery & Chemical 


General Electric 

General Instrument 

General Mills 

General Precision Equipment 


42 1/8 
28 3/4 = 29 1/2(a) 
68 3/8 
75 1/2 
2b 5/8-25 1/u(a) 
18 3/8. 


Hoffman Electronics 


International Business Machines 550 400 515 
International Tel. & Tel. 32 1/2 


“Ss Wu 
Continued on page 614 


Lockheed Aircraft 





THE KYBERNETES CORPORATION 


Division of Self Winding Clock Company, Inc. 


for 70 years leader in time standards 


and precision engineering 


ALL ELECTRONIC LINE OF 
AUTOMATIC DATA PROCESS LOGGERS 


A revolutionary engineering concept, the 
Kybernetes Electronic Data Logger 
puts to use designs largely predicated 

upon advanced techniques 
developed by the computer industries, 


featuring reliability and accuracy. 


Write for Bulletin ‘108° 
THE KYBERNETES CORPORATION 
Executive Offices: 
9 East 40th Street 
New York 16, N. Y. 
MUrray Hill 3-6030 


For moe iitermation circle 24 on inquiry card. 
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AUTOMATIC PRESSURE 
VACUUM CONTROL 


UE TYPE J6 
PRESSURE 
& VACUUM 
CONTROL 


UNITED ELECTRIC TYPE J6 unit is designed to auto- 
matically control either pressure or vacuum... 
has a fixed, uniform on-off differential as specified 
between limits of 3” WC to 2 PSI ...anda 
maximum controlling pressure of 180 PSI. It is 
a sensitive, weatherproof, precision built control 
with good repeatability. Recommended for all 
pressure or vacuum applications which require 
close on-off differential control. 








Switch Differential. |Fixed as specified between limits 
jof 3” WC to 2 PSI. 





Switch Ratings 15 or 20 amps at 115 or 230 volts 
AC, also DC switches upon speci- 


fication. 


N.O., N.C., or Double Throw, no 
neutral position. 





” 


134" x 42%p" x 240". 








Weight Approx. 1 Ib. 8 oz. 





Electrical Connection |1/,” NPT conduit opening in en- 
closure, screw type terminals on 
switch is standard. 


Enclosure Die-cast aluminum case, black 
writikle finish standard. 











Mounting Surface mounted—by 2 mounting 
ears. 





Bellows Seamless brass—spring loaded. 





Pressure Connection |1/4,” NPT female connection. 








UNITED ELECTRIC manufactures a complete line of 
temperature, pressure and vacuum controls. UE 
will gladly modify or custom-build a unit to your 
specifications. Consult a UE application engineer 
today. 


Write for Bulletin No. 5-3 for complete J6 data. 





United Electric Controls 


COM PAN Y 


E WATERT WN rA 
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New York Stock Exchange: 
Magnavox ul 31 1/2 
Minneapolis-Honeywell 90 1/2 8 
Minnesota Mining & Manufacturing 75 1/2 

Motorola 51 3/u 


National Acme 62 
National Cash Register 59 
North American Aviation Lg 7/8 
Northrop 


Otis Elevator 
Philco 


Radio Corp, of America 
Raytheon 

Rheem Manufacturing 
Robertshaw Fulton 


Sangamo Electric 
Sperry Hand 


Square D 
Standard Coil Products 


Sylvania Electric 
TelAutograph 

Texas Instruments 
Thompson Products 
Tung-Sol Electric 


Underwood Corp. 
Union Carbide & Carbon 


Western Union 
Westinghouse Air brake 
Westinghouse Electric 
Worthington Corp. 


American Stock Exchange: 
Price Range for 1956-57 
Thru March 19th 


Air Associates 13 1/2 
wa 
2k 


19 3/8 
10 3/8 
9 1/8 


Clark Controller 37 
Clarostat Mfg. 

Clary Corp. 6 7/8 
Consolidated Electrodynamics 4o 
DuMont Laboratories 10 
Dynamics Corp. of America 8 3/8 


Electronics Corp. of America 2b Vb 
El-Tronics 9 7/8 


Fairchild Camera & Instrument 25 7/8 
Globe-Union 

Hazeltine Corp. 

International Resistance 


Lear Inc. 
Litton Industries 


National Research 


Nuclear Corp. of Amer. 'A' 
Pneumatic Scale 
Reliance Electric 


Servo Corp. of America 
Servomechani sms 


United Shoe Machinery 


Wallace & Tiernan 
Waltham Watch 


OVER-THE-COUNTER 


Aerovox Corp. 

Aircraft Radio Corp. 

Argus Corp. 

Barry Controls, Inc. (March lth) 
Eitel-McCullough Co. 
Electronics Associates 
Elox Corp. of Michigan 'A' 
Elox Corp. of Michigan 'B' 
Erie Resistor Corp. 

G. M. Giannini 

I-T-E Circuit Breaker 
Liquidometer Corp. 

P, R. Mallory & Co. 

Ww. L. Maxson 

Penn Controls, Inc. 

Speer Carbon, Inc. 
Sprague Electric 

Taylor Instrument 
Telecomputing Corp. 

Topp Industries 

Varian Associates 

Vitro Corp. of America 


(a) Bid and Asked prices 


Continued from page 612 
/ 


Price As Of 
March 19, 1 


8 3/8 
32 3/b-33 1/2(a) 
18 5/8 


10 5/8-11 (a) 
7 


27 5/8-28 1/u(a) 
3 1/2-3 3/u(a) 


10 1/2-11 (a) 
31/2 

17-17 1/u(a) 
20 

3k 

5 1/8 

7 5/8 

39 7/8 

au 

28 1/2-29(a) 


9 3/8 
15/8 


23 1/2-2h 1/2(0) 
Wl 7/8 


5-5 1/8(a) 
10-10 1/k(a) 


k2 7/8 


27 1/2 
1 7/8 


March 19, 1957 
Asked 
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WEIGHING SYSTEM 


BIN, TANK AND HOPPER EDITION No. 4 


Covering design, development and application data on Emery Weighing Systems for industrial applications 


EMERY LOAD CELLS TEAM UP WITH ALL TYPES OF INSTRUMEN- 
TATION TO BUILD EFFICIENT BIN AND TANK WEIGHING SYSTEMS 


WHETHER THE FUNCTION BE INDICATION, RECORDING OR CON- 
TROLLING, YOU CAN CHOOSE INSTRUMENTS OF PRACTICALLY ANY 
MANUFACTURER TO WORK EFFECTIVELY WITH EMERY LOAD CELLS. 


The inherent advantages of accuracy, simplicity, ruggedness, fast 
response and vibratory and cross loading, which accrue to the use of 
Emery Load Cells need not be sacrificed because of any instrumenta- 
tion limitations. 

Practically every indicator, recorder or controlling instrument on 
the market today, whether hydraulically, electrically or pneumatically 
operated, can be used with the Emery Load Cell. 

Emery Load Cells, calibrated at our factory to an accuracy of better 
than .1% of load range, are manufactured to withstand the rough 
ac of rugged industrial use and yet give long, accurate service saanine 
ife. 

Nor can any engineer overlook the important design advantage of 
the “rolling ball” head in Emery Load Cells. Because of it, these cells 
can withstand substantial off-center loads as well as a reasonable 
amount of cross loading. 














SEND FOR NEW BULLETIN LEEDS & NORTHRUP 


Cy 
Our new Bulletin 561 shows 14 basic 
arrangements of Emery Load Cells in bin 
and tank weighing installations. Included is 
wih | an important section on Instrumentation. If 
HUNGHINE | you have not received your copy yet, send 


gst | for it today. 
* 





























BRISTOL 





\ 





TAYLOR (7) 


RIPE EGAE ES 
& | FOXBORO 
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ATTENTION! 


Exhibit space at the 4th INTERNATIONAL AUTOMA- 
TION EXPOSITION should sell-out in a hurry. 


Plan now to budget time and money for 1958’s biggest 


automation event. 


Automation Congress, Conferences, and Clinics, associ- 
ated with the Show, guarantee intensified local and 


overseas interest in this event. 


WHEN—June 9-13, 1958 
WHERE—New York Coliseum 


For details, floor plans, etc., write 


Richard Rimbach Associates, Exp. Mgmt. 
845 Ridge Avenue, Pittsburgh 12, Pa. 





NOW! CONTROLLABLE PERSISTENCE FOR TV AND RADAR 


TONOTRON 


Direct-display, cathode-ray storage tube by Hughes 


with magnetic deflection and electrostatic focusing 


FOR NARROW BAND, SLOW SCAN CLOSED CIRCUIT TV 


Controllable long persistence makes the Tonotron ideally suited for picture transmission over 
conventional radio channels or telephone lines. Coaxial cables or microwave transmitters 
and receivers are unnecessary. Pictures up to 80 lines per inch resolution cover the full half- 
tone scale with controllable persistence—instantaneous or gradual erasure. Light output of 
1000 foot-lamberts at 10 kv assures extremely high brightness at the viewing screen for use 
in high ambient-light levels. 


DIMENSIONS 

Over-all length: 111/2” nominal 
Bulb diameter: 51/4” + 1/g” 
Neck diameter: 1” + 1/16” 


FOR RADAR PPI DISPLAY aa — 


Because of the Tonotron’s compact size, it can be used in many existing radar indicator 
housings. Brightness of 1000 foot-lamberts at 10 kv makes a viewing hood unnecessary, even in 
full daylight. Persistence can be adjusted to retain nearly maximum brightness throughout 
the major portion of a 360° sweep. Ability to cover the complete grey spectrum provides 
maximum contrast for easy identification of cloud formations, mountains, harbors and water- 
ways, airports, ground clutter and targets. 


For additional information, write to HUGHES PRODUCTS + ELECTRON TUBES 


International Airport Station, Los Angeles 45, California 


© 1957, HUGHES AIRCRAFT COMPANY 





New Plants 
and Mergers 


HALOID CO. has given TEXAS 
INSTRUMENTS INC. a license to 
manufacture and market xerographic 
oscillograph machines.—The _ latter 
company’s ultra-modern Dallas plant 
will house the Semiconductor-Com- 
ponents division. 


EPSCO, INC. recently increased its 
floor space from 30,000 to 50,000 
sq ft. 

SERVOMECHANISMS, INC. will put 


up a new plant at Westbury, L. I. 


THE ANNIN CO.'s new plant in 
the East Los Angeles industrial area 
is well under way. 


BRANSON INSTRUMENTS recently 


moved into its new building in Stam- 
ford, Conn. 


AUTOMATIC TEMPERATURE CON- 
TROL CO. is preparing to move into 
a new plant at King of Prussia, Pa. 
in July or August. 


‘§ 
The Annin Co. new plant, > =x 
East Los Angeles, Calif. . 


ARNOUX CORP. recently occupied 
two newly completed buildings, add- 
ing 15,000 sq ft to existing plant fa- 
cilities. 


LOGISTICS RESEARCH announced 
change of the company name _ to 
ALWAC CORP. Simultaneously the 
company will occupy two new build- 
ings totaling 70,000-sq-ft floor space. 


BAKER & CO., one of the Engel- 
hard Industries, has established a 
new instrument division, headed by 
vp D. L. Alexandre. 


BECKMAN INSTRUMENTS, Scien- 
tific Instruments Div., is adding a 
$1.5-million unit to house research 
and development; the Berkeley Div. 
in Richmond, Calif., will triple pro- 
duction and increase plant personnel 
by 1000 in a new 147,000-sq ft plant; 
the Helipot Division’s $3-million 
plant, now under construction, will 
house also the newly acquired firm 


New Westbury, Long 
Island plant of Servo- 
mechanisms, Inc. 


of Lou-Bar Products; and last but 
not least, it is announced that an 
agreement was reached between 
Beckman Instruments and Statham 
Laboratories to merge the two multi- 
million-dollar firms. 


SIMPLEX EQUIPMENT CORP, has 
become a subsidiary of GENERAL 
PRECISION LABORATORY. 


DAVIES LABORATORIES was ac- 
quired by MINNEAPOLIS-HONEY- 
WELL REGULATOR CO. and will 
become a new Division of the parent 
company. 


ALLEGANY INSTRUMENT CO. has 
opened a Western Division in Los 
Angeles which will be headed by 


James G. Ramsay. 


I-L-S INSTRUMENT CORP. announ- 
ces the opening of its new manu- 
facturing and engineering facility in 


Cleveland. 





GOLAY 
PNEUMATIC 
DETECTOR 


No. 10 





Write for EPLAB Bulletin 


A Supertor Detector 
for 


Infra-Red Spectroscopy 


Among the characteristics that render the Golay Detector superior to other types 
of detectors for use in infrared spectroscopy are: 


1. An effective sensitive area 3/32” in diameter. 


2. Sensitivity of 6 x 1071! watts RMSENI when used with ‘chopped 
beam” method and with recording time constant of 1.6 second. 

3. Uniform sensitivity from the ultra-violet through the visible and the 
entire infra-red, and up to the micro-wave region. 


4. Improved, drift-free, A.C. operated amplifier with step gain controls 
and four response periods. 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 
2 SHEFFIELD AVENUE, NEWPORT, RHODE ISLAND, U.S.A. 
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How to record 420 channels of simultaneous data 


Boeing Airplane Company's flight tests demonstrate an easy way 


Have you ever seen an oscillograph record 
that was eight and a half feet wide? At fifty chan- 
nels per foot this is what it would take... which 
shows the decided advantages in the way the 
Boeing Airplane Company solves the problem. 
They put 420 channels of data onto a one-inch 
magnetic tape. Two hours of flight test can be 
recorded on one 10%-inch reel. 


With FM carrier recording one channel of 
data occupies one track and provides high instan- 
taneous amplitude accuracy. FM is particularly 
suitable for shock and vibration records. 

When a recording containing a large number 
of channels of data is reproduced, another of mag- 
netic tape’s advantages becomes apparent. The 
data can be reproduced in electrical form. Con- 

sequently it is a relatively sim- 











[L 














he 10%-inch reel of 1-inch tape 
records 2" me 


ich of 420 channels 


ple matter to unscramble the 
channels by automatic or semi- 
automatic means. Any combi- 
nation of channels can be 
scanned, correlated and fed to 
computing devices. These for- 
tunate faculties of magnetic 
tape help reduce the handling 
of vast amounts of data down 
to a task of wieldy size. For 
example in the Boeing flight 


tests already mentioned, all 


asurements per sec ond 








In a published article, Mr. Arthur T. Snyder 
of Boeing describes their system as a low level, 
low-speed, pulse-width-modulation technique. It 
time-multiplexes 35 channels of data onto each 
of 12 tracks (of 14) on an Ampex 814 Airborne 
Magnetic Recorder; (35 X 12 = 420). The sys- 
tem inputs are variable resistances, thermocou- 
ples, strain-gage bridges and other bridge-type 
transducers. Each is fed to a segment on one of 
twelve rotating commutators that sample every 
channel 2% times per second. The Ampex 814 re- 
corder running at 3% in/sec. records over 8-mil- 
lion measurements in two hours. 

This recording system used by Boeing is lim- 
ited by choice to data that changes at a slow rate. 
This is by no means a fixed limitation. Certain 
Ampex recorders (Series 800, FR-100 and FR- 
1100) have interchangeable amplifiers. Each 
track can thus be used with any one of three types 
of recording according to frequency requirements: 

With PWM recording (like the Boeing exam- 
ple) as many as 88 channels of low-frequency 
data can be put onto one track. 

With direct recording up to 18 channels of 
RDB subcarrier data of varying frequency re- 
quirements can go onto one track — or very high- 
frequency data uses one track per channel. 


AMPEX 


data is published within two 
or three days after the test instead of from sev- 
eral weeks to several months later as by previous 
methods. 


Boeing KC-135 tanker in flight. 


If you have a specific problem involving large 
amounts of data or unusual combinations, Ampex’s 
application engineers will be pleased to furnish 
further information. More of the capabilities of 
magnetic tape will be discussed in this continuing 
series of bulletins. Would you like to have copies 
mailed direct? If so, write Dept. BB-4 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 





CORPORATION 








934 CHARTER STREET 





Repwoop City, CALIFORNIA 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 


For more information circle 30 on inquiry card. 
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Data-Readout Counter 


Provides 100,000 
Distinct Circuit Arrangements 


APPLICATIONS 
Remote Indication 
Remote Printing or Logging 
Common Language Transmission 
Telemetering 
Remote or Direct Card 
or Tape Punching 
Production and Process Control 


FUNCTIONS 
Analog to Digital Conversion 
Serial or Parallel Circuit 
Transmission 
Continuous or On Demand 
Electrical Readout 
Continuous Visual Readout 
Visual and Electrical Data 
Storage 
Predetermining 
Repeat Predetermining 
Sequential Programming 
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Electrically actuated data readout counter with electric reset. 


Form B-1538 for 110V AC/DC. 


Veeder-Root’s new series of Data Readout Counters combines 
visual indication with electrical readout for remote indication, 
recording, and controlling applications. Electrically or mechanically 
driven and provided with manual or electric reset, these counters 
present a positive display of accumulated totals and automatically 
create specific control circuit contact closures for each number 
visually displayed. Each instrument, with its five figure capacity, 
provides 100,000 distinct circuit arrangements which lend themselves 
to the most exacting control and transmission requirements. The 
counters are compatible with standard data processing equipment 
and offer a wide variety of applications in the industrial control and 


data processing fields. 


Veeder-Root inc. 


“THE NAME THAT COUNTS" 


Hartford, Conn. * Greenville, S.C. * Chicago * New York ¢ Los Angeles 
San Francisco * Montreal * Offices and Agents in Principal Cities 
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in remote flow transmission 


Vt me otolahA-1 eile) (- mame -1(-1et ia lemie) mmelal-1¥laal-t ile: 


Never before such flexibility ... such performance. The new 

Brooks TransitTWINS are one basic flow transmitter design in two 

forms; fulfilling vour present and future requirements 

The Mag Nu Matic is a force-balance pneumatic flow transmitter; 

the Elec Tru Matic is electrical. Now, you can switch one 
internal assembly to interchange electric or pneumatic units 

for use with any existing receiver. The TranstTWINS are 

interchangeable with Mag Na Vue indicators, too, 

without change of float or float extension, without taking 

the meter from the line... in the biggest step ever taken 

toward standardized flow instrumentation 

To your technical sense, the high-resolution, transmission 

accuracy of the TransitTWINS will be an eye-opener 

To your practical sense, the maintenance simplicity 

of this rugged instrument line will be amazing 

If you can wait, send for Bulletin 170 


If you can't, telephone your nearby Brooks representativ. 


a 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. Noa aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PTT 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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Harold Hechtman John Ven Putten 
AIL TRIO KEITHLEY 

BRUSH ELECTRONICS CO. announces appointment of 

David M. Gaskill as manager of industrial equipment 

sales. 

ASSEMBLY PRODUCTS, INC. announces that Robert 


E. Jones has been appointed manager of meters and con- 
tact meter-relays. 


KEITHLEY INSTRUMENTS, INC. announces two new 
appointments: Paul Saint-Amour as sales engineer (with 
additional activities in sales promotion and _ represent- 
ative relations), and Donald R. Sinclair as works man- 
ager. 

WESTON ELECTRICAL INSTRUMENT CORP. has a 
new executive vice president: Walter W. Slocum has 
been elected to this post.—Simultaneously, appointment 
of Russel A, Schlegel as general sales manager, and 
John R. Hemion as his assistant has been announced. 
BAILEY METER'S Metrotype Div. has a new sales man- 
ager—Robert S. Darke. 

SAMUEL MOORE & CO. has appointed Richard A. 


Matthews as project engineer to its staff. 





~~ ANTIQUE 


at MICRO- 
MY NaslINN re 
METHODS? . 


In the LEVIN micro-drill press drills are held 
in precision collets. Runout is reduced to 
practically zero and drill breakage from this 
cause is eliminated. Collets are available in 
a complete range of sizes down to .1 mm 
(.004”). 
SPECIFICATIONS: 

Size of table is 3-3/4” x 4”. Maximum 

table travel is 1-1/2”. Greatest dis- 
tance between table and end of spindle 

4”. Preloaded ball bearing spindle with 

four speeds 1725, 2600, 3000, 4700 
RPM. Motor 1/2 HP, 110V, 60C. The 
micro-drill press may also be had with 

a 3450 RPM motor, doubling the above 
speeds. : 

Send for catalog M describing com- 

plete line of micro-drilling equipment, 
collets, instrument lathes and preci- 

sion tools. 


People 


IN THE NEWS 


Paul Saint-Amour Walter W. Slocum 


WESTON 
AIRBORNE INSTRUMENTS LABORATORY announce 


promotion of Harold Hechtman to director of public 
relations. 


INTERNATIONAL BUSINESS MACHINES CORP. has 
appointed Theodore J. Weppner as director of adver- 
tising and sales promotion for the Data Process Div. 


HELIPOT DIV. OF BECKMAN INSTRUMENTS has 
named Albert Diamond chief engineer of the rotating 
equipment department; Stanley Schneider has been des- 
ignated chief research engineer; Frederick Marsh will 
be the division’s new chief customer engineer; and 
James F. Gordon, chief development engineer will as- 
sume control of all design work and advanced engi- 
neering pilot plant operation. 


TRIO LABORATORIES, INC. has added John Van Putten 
to its staff in the capacity of technical promotion man- 
ager. 


DAYSTROM, INC. announces appointment of Dr. 
Charles F. Taylor as systems engineer in the Systems 


Div. 





SMALL DRILLS MUST BE HELD 


IN PRECISION COLLETS TO ASSURE ACCURACY 
TEVIN ,, MICRO-DRILL PRESS 








FOR VERY SMALL HOLES 
DOWN TO .002” 








LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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...for every application 


Your best assurance of reliable final pressure data is a Consolidated 
Pressure Pickup, application-rated for your requirements. Each 
pickup is guaranteed and individually calibrated by CEC for ac- 
curacy and dependable performance. 

Extensive evaluation of customer needs, combined with research 
and development, brings you this family of pressure pickups es- 
pecially suited for measurement and control applications involving 
severe vibration, acceleration, and ambient-temperature variations. 
Standard types cover the pressure range from 1 to 5000 psi and the 
temperature range from —65°F to 600°F. 

For complete specifications, please write for the specific bulletins 
indicated, or contact your nearby CEC field office. 





TYPE 4311 
Gage models: 100 to 
5000 psi, flush- 
mounting, weighs 
40 grams. Bulletin 
1539-X4. 


TYPE 4312 
Absolute, differential, 
or gage models: 15 to 
150 psia, +5 to +25 
psid, 10 to 150 psig, 
flush-mounting, 
weighs 12 grams. 
Bulletin 1540-X 4. 


TYPE 4313 
Absolute or gage 
models: 100 to 5000 
psi, flush-mounting, 
weighs 30 grams. 
Bulletin 1541-X12. 


TYPE 4-314 
Absolute or gage 
models: 1000 to 5000 
psi, 3/4-16 AN (male) 
thread, weighs 55 
grams. Bulletin 
1553-X12. 


TYPE 4-315 
Differential and gage 
models: +1, +2, 

+3 psid, 5 psig, 1/8-27 
NPT (female) 
connection, weighs 60 
grams. Bulletin 

1556-X 20. 


TYPE 4316 
Differential and gage 
models: +7.5 to +25 
psid, 15 to 150 psig, 
operates continuously 
at 600°F, weighs 15 
grams. Bulletin 
1568-X23. 


TYPE 4340 
Employs electro- 
kinetic principle. Flat 
frequency response 3 
cps to 25,000 cps. 
Output 350 mv/psi 
self-generating, 10-4 
to 100 psig. 

Bulletin 1573-X14. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES 
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Let’s look at a typical control loop of the 
‘American-Microsen’ ELECTRONIC PROCESS CONTROL SYSTEM 


This all-electronic dc system of miniature-type units 
assures the instrument engineer of 1) better control; 
2) greater flexibility; 3) lower initial costs; 4) low- 
er operating costs. The typical control loop above 
demonstrates the simplicity and functions of the 
system. 


1. Transmitter. ‘American-Microsen’ transmitters are 
used for measuring pressure, temperature, differential 
pressure, liquid level, flow, and other process variables. 
The “Microsen” balance creates a stable de signal for 
long distance transmission. Transmitters have no bear- 
ing pivots or linkages — assuring sensitivity and re- 

eatability of measurement. Small size is made possible 

y printed circuitry and miniaturized components. The 
unit can be installed on meter piping, pipe pedestal or 
vertical surface. 


2. Controller. A single unit combines all functions of 
measuring and recording or indicating the input signal; 
producing the control signal; and allowing manual- 
automatic process operation. Separate plug-in chassis 
provides the following functions: A. Records or indi- 
cates process variable. Strip or card chart recorder 
chassis available. B. Produces proportional, reset and 
rate control actions to regulate & variable. All control 
settings are calibrated. C. Permits switching to manual 


operation during start-up or emergency conditions, with 
true “bumpless” transfer from manual to automatic 
control. 

Transistorized design increases reliability and service 
life. Miniaturization and consolidation of control func- 
tions reduces panel cost and wiring expense. 


3. Electro-Hydraulic Control Valve Operator. A power 
unit with position feedback that operates slip-stem con- 
trol valves. No compressed air is needed. Mountable on 
standard yokes supplied with conventional slip-stem 
control valves with bodies of single or double-seated 
construction, with V-port, parabolic, needle and equal 
percentage plugs, including valves of 4” stroke, and force 
available up to 3,250 lbs. 

Where required, the American-Microsen Electro-Pneu- 
matic Valve Positioner or the Electro-Pneumatic Trans- 
ducer can be supplied. 


{In automating your processes for higher product 
quality and greater operating economy, you want 
the better control and simplified servicing provided 
by the American-Microsen Electronic Process Con- 
trol System. We invite you to meet with one of our 
sales engineers to determine the best equipment for 
your service. Write for literature. 


MANNING, MAXWELL & MOORE, INC. 


MAXWELL 


MANNING 
<s 
as 
‘WI IXOOW 9 


TRADE MARK 


INDUSTRIAL CONTROLS DIVISION - STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 


For more information circle 37 on inquiry card 
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' DEKORON 


INST RUMENT 
TUBING 


knocks out your instrument line corrosion problems 


METAL TUBE 


DEKORON single-line tubing. Samuel 
Moore & Co. will coat your copper, 
aluminum or steel tubing by the 
PLASTIC SHEATH Dekoron extrusion process, or will 
supply coated tubing. Straight lengths 
PLASTIC SHEATH to 20 i. coils to 1000 ft. 


—s DEKORON IMPERVAPAK is a multiple tube 
.s SS 0) harness of plastic or metal tubes encased 
SS in tight plastic sheath. Multiple tube 

. oe ~ construction cuts down installation costs. 


METAL OR 
PLASTIC TUBES 


Corrosion endangers the life line of your plant— 


and chemicals. 


That means Dekoron eliminates replacement costs 
and maintenance. Other advantages are low initial cost 

. less plant down time .. . easy installation with 
standard fittings and plastic tape. 


In replacement savings alone—not including lower 


maintenance and installation costs— Dekoron Instru- SA M UJ F L M 0 0 R f & C 0 M PA N | 


ment Tubing pays for itself over and over again. 
AA-766 


your instrument tubing. That’s why you should investi- 
gate Dekoron instrument tubing, the tubing that’s 
impervious to moisture, salt air, corrosive atmospheres, ® 


Send for free copy of Bulletin L-6506 
“3 Ways to Whip Corrosion and High 
Tubing Installation Costsin Y our Plant.” 


For more information circle 36 on inquiry card. 
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SIGNIFICANCE 


The biography of Marvin Camras, 
senior physicist at Armour Research 
Foundation of Illinois Institute of 
Technology, is the story of modern 
magnetic recording. Much of the 
phenomenal growth in magnetic re- 
cording is attributed to his pioneer 
work, first started while he was a 
student at Armour Institute of Tech- 
nology, predecessor of Illinois Tech. 

Camras holds more than 85 patents 
in this country and 100 patents in 
21 foreign countries. His pioneer 
work in magnetic stereophonic sound 
contributed to the development of 
sound tracks now used in Cinerama 
and Cinemascope. His inventions are 
utilized in nearly all tape and wire 
recorders, as well as in radio broad- 
casting, motion pictures, memory 


units for high-speed electronic com- 
puters, instrumentation, guided mis- 
siles, and a host of others. 

Outgrowths of his inventions in 
magnetic recording also have in- 
fluenced the growth and development 
of instrumentation. Fundamental por- 
tions of his research in magnetic re- 
cording have been applied for use 
in memory systems for electronic 
computers, in seismograms for re- 
cording and analysis of earth trem- 
ors, oil exploration, structural ac- 
celerometers, multiple high-speed tem- 
perature recorders, and automatic 
programming of machinery. Magnetic 
recording has opened entire new 
vistas of instrumentation—and we 
are pleased to acknowledge the tre- 
mendous contributions made to this 
field by Marvin Camras. 


MARVIN CAMRAS 


Marvin Camras was born in Chi- 
cago on January 1, 1916. His interest 
in science developed early in life. 
At the age of five, he took apart a 


flashlight and mounted the parts in a 
cigar box to make a lantern. A few 
years later he made a crude telephone, 
using a pillbox filled with granules of 


April 
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Biographies 


of significance 


coke as a microphone, and built a 
wireless receiver and a spark trans- 
mitter. 

His magnetic recording invention 
had its inception in experiments he 
conducted while a 22-year-old stu- 
dent in electrical engineering. Out of 
a maze of piano wire, coils, and 
tubes, Camras gave birth to the 
first practical wire recorder that was 
later to revolutionize the whole tech- 
nique of sound transcription and to 
play a vital military role in World 
War Il. 

A graduate of Crane Technical 
high school, he received his B.S. 
degree in 1940 from Armour In- 
stitute and M.S. in 1942 from Illi- 
nois Tech. 

Camras joined the staff of Armour 
Research Foundation in 1940 to per- 
fect the recorder and perform re- 
search in remote control, high-speed 
photography, magnetostriction oscil- 
lators, and static electricity. As a re- 
sult of his investigations, the Foun- 
dation owns or controls more than 
250 registered patents in many coun- 
tries. 

In 1954, Camras received the John 
Scott award for scientific achieve- 
ment—the same honor bestowed on 
such notables as Thomas Edison, Or- 
ville Wright, and Madame Curie. The 
138-year-old award, consisting of 
$1,000 in cash, a copper medal, and a 
scroll, was presented to Camras for 
his discoveries and subsequent im- 
provements in magnetic recording 
that helped skyrocket this field into 
an $80 million annual industry. 

He received the Illinois Tech 
alumni distinguished service award 
in 1948 and the U.S. Camera award 
for contributions to motion picture 
photography in 1949, 

A fellow in the Institute of Radio 
Engineers and the Acoustical Society 
of America, he is a member of the 
Chicago Physics Club, Chicago Ac- 
oustics and Audio group, Radio En- 
gineers Club of Chicago, American 
Association for the Advancement of 
Science, Institute of Electrical Engi- 
neers, Society of Motion Picture and 
Television Engineers, Eta Kappa Nu, 
Tau Beta Pi, and Sigma Xi. 

Camras resides with his wife, two 
sons and daughter at Glencoe, IIl. 
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Career News for Engineers! 


Flight Tests are under way on one of 
America’s most important defense projects: 


The Navaho Strategic Missile 


The results are secret—but this much can be told. A test 
vehicle designated the X-10 has gathered new aerody- 
namic and electronic information which will help to 
speed progress on the SM-64 Intercontinental Strategic 


Guided Missile. 


The opportunity—and the privilege—to implement this 


revolutionary data is yours. 


4 


Twenty-eight-year-old Army vet 
WILLIAM T. SCHLEICH was grad- 
uated from Georgia Tech in 
1952 with a BSAE. He joined 
North American as a junior en- 
gineer the same year. Seven 
months later Bill was promoted 
to aerodynamics engineer for 
the Navaho missile program. He 
was appointed Supervisor, Sta- 
bility and Control Unit in Octo- 
ber of last year. With the help 
of North American’s Educational 
Refund Plan, he received his 
NSAE from USC. Bill and his 
wife are hi-fi enthusiasts and 
have a sound system built into 
their Whittier, California home. 


If you accept this challenge 
you'll be solving tomorrow’s 
problems—today. Here facts 
are collected fresh daily. If 
yesterday’s yield proves incon- 
clusive you'll approach the 
problem from a new direction. 
You'll travel new paths and de- 
velop new inventiveness. And 
you'll be guided to each break- 
through by the world’s best- 
informed missile authorities — 
your Own associates. 

One example of the new 
hardware evolving from this 
creative engineering effort is a 
fully transistorized electronic 
commutator. This instrument 
increases the information- 
relaying capabilities of the mis- 
sile’s telemetering system by 
commutating 27 outputs at 
speeds of approximately 100 
cycles per second. It was de- 


veloped by the Flight Test Instrumentation Group. 

North American’s Missile Development Division is a major 
center of missile activity — and a pioneer in the field. As far 
back as 1948 its first test instrument vehicle was fired from 


xf = 


LYLE C. BJORN has lived avia- 
tion all of his life. As a high 
school boy he built a glider 
modeled after the Wright Bros.’ 
first flying machine —flew it 
from ski jumps near his Utah 
home. He studied engineering 
at Utah State and earned his 
BSME degree from the U of 
Wyoming. Lyle joined North 
American in 1951 and is now 
Group Leader, Field Test Opera- 
tions at the Missile Test Facil- 
ity, Patrick Air Force Base, 
Florida. He lives with his wife 
and three children near Cape 
Canaveral where he is an active 
leader in Cub Scouts. 


a launching platform. Today 
North American has complete 
weapons system responsibility 
for the Navaho — and its test 
program is being conducted at 
the Air Force’s long-range 
missile proving ground which 
stretches more than 5000 miles 
across the Caribbean and far 
into the South Atlantic. 

If this sounds like the kind 
of career-opportunity you've 
been looking for—write us 
today. We promise you a work- 
ing climate that stimulates per- 
sonal growth and rewards it 
with responsibility, profes- 
sional recognition and material 
benefits limited only by your 
own ability. Further, you can 
continue to grow academically 
with the aid of our Educational 
Refund Plan—and some of the 
nation’s finest universities are 
nearby. 


Let us know what kind of creative engineering interests you. 
(Please include highlights of your education and experience). 


CONTACT: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept. 495-1A-4 


Missile Development Division, 12214 Lakewood Blvd., Downey, California. 


NORTH AMERICAN AVIATION, INC. 2 
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FISHER 


LEVEL-TROL 
—_ Neen 


TYPE 2500—proportional pilot 
for general liquid level control 
applications. 


TYPE 2500T — Level-Trol pilot 
used as pneumatic level trans- 
mitter. 





TYPE 2500C—pilot with level 
indicator. Indicator available 
on all style Level-Trol pilots. 


f of pilots available TYPE 2500 — 2516 
‘on the Level-Trol gives dual Level-Trol pilot 

, consisting of Type 

further evidence of the Level-Trol’s S506 tor cdeans neat 
ability to handle practically any liquid indication or recording 
level, interface level, or specific gravity and Type 2516 con- 


vigiy oe apaaias troller with proportion- 
control or indication problem. al and reset response. 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA ~~ WOODSTOCK, ONTARIO 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL Since l§§O 
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CALUMET @ HECLA. INC. 
CALUMET DIVISION 


CALUMET & HECLA 
OF CANADA LIMITED 


PRECISION 
COUNTS 


IN CAPILLARY TUBE 


Capillary tube has to be dead accurate if it is to meet 
the specifications demanded by manufacturers of ther- 
mostats, pressure gauges or other instruments. 


That's why Wolverine Tube is proud to offer Wolverine 
Capilator®—the tiny, capillary tube that does such a 
big job in the precision metering of liquids, gases and 
air. Because it is plug drawn, Capilator’s inside sur- 
face is mirror-smooth for unimpeded flow. Capilator 
is held to such close tolerances that it can be produced 
to the flow specifications asked for by the customer. 
Before shipment each length of Capilator has its ends 
chamfered, is washed and individually flow tested. 
Ends are paper wrapped for absolute cleanliness. 


Wolverine also manufactures small diameter tubing in 
a wide range of alloys, wall thicknesses and sizes. To 
be sure of precision control always insist on Wolver- 
ine Capilator and capillary tube. For complete infor- 
mation write for Wolverine’s Capilator Catalog. 


1467 CENTRAL AVE., DETROIT 9, MICH. 


CANADA VULCANIZER AND 


EQUIPMENT COMPANY LIMITED 


WOLVERINE TUBE DIVISION 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER COMPANY Division of Caiumet & Hecia, inc. 


Manufacturers of Quality-Controlled Tubing and Extruded Aluminum Shapes 


Plants in Detroit, Michigan, and Decatur, Alabama. Sales Offices in Principal Cities. 
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BREEZE \ 
BELLOWS 
WIN 4% 


the tough game * 
of high performance 





Breeze bellows engineers work in that 
challenging area where ready-made de- 
signs won’t do the job. Every project is 
a custom project, engineered specifi- 
cally for each problem application. 

We have a wealth of experience with 
all weldable alloys such as Inconel X, 
titanium, Ni-Span, Hastelloys, Stainless 
300 and 400 steels. 

We are solving critical problems in 
instrumentation, fuel regulation, pres- 
sure switches and expansion joints, hot 
air ducting, pressure surge tanks, pack- 
less valves, expansion and vibration 
joints, oscillating and rotating shaft 
seals, atomic and nuclear reactors. 

Breeze invites your inquiries on bel- 
lows jobs beyond the routine . . . for the 
most exacting requirements. 


BREEZE 


CORPORATIONS, INC. 


700 Liberty Avenue, Union, N. J. 


Di (BREEZE 
MARK 


For more information circle 40 on inquiry card. 
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Design for 
fade-free service 
with Mallory 
Mercury Batteries 
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One of the most unusual characteristics of unique 
Mallory Mercury Batteries is that they stay at 
constant output throughout their long life . . . instead 
of gradually losing power like conventional batteries. 
This characteristic is especially important in tran- 
sister circuits, which require a constant energy source. 
In instrument circuits and bias cell applications, 
the constant voltage output of Mallory Mercury 
Batteries protects accuracy and serves as a reliable 
secondary voltage standard. 


Pioneered and refined by Mallory during many 
years of leadership in battery progress, the mercury 
battery has made available to designers a portable 
energy source with qualities never before approached. 
Its high energy in small volume permits miniaturizing 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 


Serving Industry with These Products: 


Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals « Welding Materials 
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equipment to new standards of compact size . . . for 
portable radios, portable instruments, military elec- 
tronic equipment. Its extremely long life . . . several 
times that of conventional batteries . . . multiplies 
reliability of equipment, reduces frequency of battery 
changes, increases consumer acceptance. Its ability 
to withstand high temperature and humidity extends 
the field of application of self-powered equipment. 
And its low cost per hour of service makes new 
battery-operated products economically attractive. 


Write to Mallory today for technical data on the 
complete line of voltage and milliampere-hour ratings 
available, and for a consultation with a Mallory 
battery specialist. 


Expect more...get more from 





P.R. MALLORY & CO. Inc. § 


For more information circle 41 on inquiry card. 
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GENERAL TRANSISTOR CORP. 


91-27 138th Place, Jamaica 35, N. Y. * OLympia 7-9700 


Cable: Transistor New York 
For more information circle 42 on inquiry card. 


FOR 


NEW rvee u 
5-WATT 


molded composition 
VARIABLE 


RESISTOR 


NEW DUAL TRACK 
MOLDED ELEMENT 
GIVES LONGER LIFE 
... LESS NOISE 

The new Type H control 
has two solid molded 
tracks—the resistance 
element, and a 
collector ring— 
bridged by double 
carbon brushes. 

This dual track 
assures “quiet” 

in the control 

and—if anything, 

it improves 

with use! 


—_ eee ae eee ae eee eee eee ee ee oe 


INDUSTRIAL ELECTRONIC APPLICATIONS 


With this new development, you get all the advan- 
tages of the well-known Allen-Bradley Type J unit, 
but in a 5.watt rating. The Type H variable solid 
molded composition resistor is ideal for laboratory 
or industrial applications where reliability, velvet 
smooth control, and long life without resistance 
change are important. The dual track in the Type H 
control eliminates all moving metal-to-metal elec- 
trical contacts, making it outstanding for its low 
“noise” characteristics, both initially and after long 
use. The Type H control varies only insignificantly 
under changing temperature and humidity condi- 
tions. Its operating life is far in excess of 100,000 
cycles, with no appreciable change in resistance. 
You’ll have many applications for this new 
Allen-Bradley quality control. Try it! 


Allen-Bradley Co. 
140 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


Pp 


ta 


OTHER ALLEN-BRADLEY 
VARIABLE RESISTORS 


FOR PRINTED CIRCUITS 
_ Type F, 4 -watt variable 
o ° ° a . 
resistor (Y%-inch diam). 
Similar to Type G, below. 
Slotted screwdriver shaft. 


FOR SUBMINIATURE 
ASSEMBLIES 

Type G, 4-watt variable 
resistor (14-inch diam). 
Plain or lock-type bushing; 
plain or slotted shaft. 
Available with switch. 


FLAT, COMPACT DESIGN 
Type T, 14-watt variable 
resistor (l-inch diam). 


© Supplied for hand or 
» screwdriver adjustment. 


FOR RADIO 

AND ELECTRONIC USE 

Type J, variable resistor, rated 

2 watts at 70 C. Can be furnished 

with regular or extended shaft. 

Dual and triple units can be 
furnished. 


ALLEN-BRADLEY 
RADIO, ELECTRONIC, AND TELEVISION COMPONENTS 
QUALITY eS 


—— 
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CONOFLOW Shows You 
the Way te AUTOMATION 


HERE’S HOW 


PROCESSING ! 


| 
_ J INSTRUMENT 


The Conoflow Cylinder Conomotor—a powerful pneumatic 
actuator—has accelerated industry's approach to the auto- 
matic factory and the continuous process plant. A wide range 
of final control elements, never before available, has been 
created by the Cylinder Conomotor, a servo capable of 
following the exact signal outputs of modern electronic and 
pneumatic instruments. 


A FEW EXAMPLES OF CONOFLOW 


Proportioneers 
Proportioning Pump 


U.S. Electrical Motors 
Variable Speed Drive 


Conoflow application engineers, well versed in systems 
engineering methods, will gladly help you evaluate the use 
of the Cylinder Conomotor on your equipment. Avail your- 
self of the tremendous advantages offered by this concept 
of automation, including increased productivity ... savings 


COST-CUTTING 


— AUTOMATION 


CYLINDER 


ele} [el Tehge) : 


Cylinder Conomoters, acclaimed by industry as the ultimate 
in control valve actuators, are fast becoming the standard 
for automatic control of other process regulating equipment. 
A few of these are: motor driven speed changers, propor- 
tioning pumps, flow regulators, electric timing devices, and 
numerous electrical systems components such as rheostats, 
autotransformers and potentiometers. 


AUTOMATION... 


Kates Dorr-Oliver 

Flow Regulator Electric Timer 
in man power...improved quality control...and many 
other benefits. Call or write today for “personalized” 
service. Conoflow Corporation, 2100 Arch Street, Phila- 

delphia 3, Pa. Representatives in principal cities. 


WRITE FOR BULLETINS B-50-2-A AND EB-2-A 


. 
Cond C=, 0° 
—_——— 


CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 


For more information circle 44 on inquiry card. 
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Recording 
Unit for 
Variable 1 


Bailey Recorder 
| is key to 
Cacia “step-by-step” 
<t+i7 automation 


When you are pioneering a new process and 

don’t know all the answers, complete automa- 
Controlling = tion is seldom practical. The first step is to 
vette | | i € identify your variables and measure them. 
es Nothing does this job better than a Bailey 
Recorder. One instrument can record any four 
variables that can be converted to electric or 


pneumatic signals. 


Once you get a better understanding of the 


Controlling ee ay variables in your process, you will want to add 
Unit for = 
Variable 2 


controls and feed back your measurements. 
Here’s where the versatility of the Bailey 
Recorder comes into play. For the same Bailey 
instrument you use to record variables is 


designed to accommodate plug-in control units. 


When you use a Bailey Recorder, you can build 
your instrumentation along with your process. 
At the start, you use only the plug-in units for 


Units added to recording. Then you add plug-in controls as 
Recorder-Controller 
as needed 


you see the need for them. 


For the complete story of how you can use a 
Bailey Recorder for step-by-step automation, 


see your Bailey Engineer. G-42-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1041 IVANHOE ROAD ° CLEVELAND 10, OHIO 


In Canada— Bailey Meter Company Limited, Montreal 


For more information circle 45 on inquiry card, 
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AMP’S PATCHCOF 
Sree contir 


A wide variety of AMP Taper Technique 
product provides long-life assurance of 
perfect electrical terminations and is a 
contributing factor in keeping electronic 
equipment compact. The AMP Patchcord 
Programming System offers a multiformity 
of internal wiring arrangements and con- 
nections and permits circuit versatility by 
use of prepatched, removable front boards. 

A number of major airlines, including 
the Long Island City facilities of Pan 
American Airlines (shown above), have 
installed electronic equipment manufac- 
tured by Teleregister Corporation, 
Stamford, Connecticut to eliminate delay 
and uncertainty in air travel reservations 
procedure. AMP Taper Technique and 
AMP Patchcord Programming Systems 
are prominent in the design of this equip- 
ment. 

AMP Taper Technique and AMP Patch- 
cord Programming Systems have been 
utilized for years to solve problems inherent 
in the design of computers, business 
machines, and automatic control equip- 
ment. 














Complete information is available on request. 


AMP Incororaten - waa 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada 
Aircraft-Marine Products (G.B.) Ltd., London, England 
Societe AMP de France, Le Pre St. Gervais, Seine, France 
AMP—Holland N.V. ‘s-Hertogenbosch, Holland 
Japanese Distributors: Orienta] Terminal Products Co., Ltd., Tokyo, Japan 
For more information circle 46 on inquiry card. 
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“ General Office 3709 Eisenhower Blvd., Harrisburg, Pa. 





ACTUAL STEAM FLOW CHART DETERMINED BY LABORATORY TEST 
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SATURATED STEAM 
1002 ABS. (85: GAUGE) 
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STEAM FLOW — POUNDS PER HR. 
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HANOWHEEL TURNS 


HANCOCK “Flocontrol:’ VALVES 


Insure Uniform Quality Through Closer Control 
: Save Steam and Fuel on Process Work 
¥ Save Money by Cutting Maintenance 


Hancock “Flocontrol’” Valves provide a 3-in-1 design that combines variable orifice, 
shut-off and index. The valve opening can be set to within one-tenth of a turn of the 
handwheel. The micrometer dial and pointer make it easy to duplicate any desired set- 
ting instantly. 

Each valve has a scientifically designed V-port valve disc that insures proportional flow 
throughout the entire lift of the stem. Straight line flow with separate shut-off seating 
surface removed from the controlling V-ports eliminates the need for a separate shut- 
off valve. 

Hancock “Flocontrol” Valves are available in Bronze and Steel to meet specific require- 
ments. All are rugged valves, designed and constructed to provide the economy of qual- 
ity so essential to assure top performance in the most demanding services. 


Hancock Bronze “‘Flocontrol” Valves. Types: Globe 
and Angle. Sizes: 44” through 2”. Connections: 
Screwed Ends. “500 Brinell” Stainless Steel 
Seats and Discs. 150# Series for all pressures 
up to 150 psi at 358° F. 300# Series for all pres- 
sures up to 300 psi at 550° F. 


Hancock Forged Steel “‘Flocontrol”’ Valves. Types: 
Globe and Angle. Renewable Hard-Faced 
Stainless Steel Seats. “500 Brinell” Stainless 
Steel Discs. Connections: Screwed, Socket 
Weld and Flanged Ends. Sizes: Screwed and 
Socket Weld Valves—'4” through 2”. Flanged 
Valves—'%” through 2”. Screwed and Socket 
Weld Valves: For all pressures up to 600 psi 
at 910° F. O.W.G.—2000 psi at 100° F. Flanged 


Valves: For all pressures up to 600 psi at 850° 
F. O.W.G.—1440 psi at 100° F. 


Hancock Cast Steel ‘Flocontrol’”’ Valves. Globe 
Type with Screwed Bonnet. Renewable Stain- 
less Steel Plug Seats and Discs. Sizes: 242” and 
3”. Connections: Screwed and Flanged Ends. 
For all pressures up to 395 psi at 775° F. O.W.G. 
—720 psi at 100° F. 


Hancock Cast Steel “Flocontrol” Valves. Globe 
type with Bolted Bonnet. Renewable Stainless 
Steel Plug Seats and Discs. Sizes: 242”, 3” and 
4”. Connections: Flanged Ends. 300% Series for 
all pressures up to 395 psi at 775° F. O.W.G.— 
720 psi at 100°F’. 600 Series for all pressures up 
to 800 psi at 775° F. O.W.G.—1440 psi at 100° F. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is as close as your telephone. Let 
him help you select the right Hancock “Flocontrol” Valves for your 
needs. You can depend on him for fast delivery from local stocks. 


HANCOCK “FLOCONTROL” 
VALVES OPERATE 
LIKE THIS... 


Valve seat and V-port disc in 
fully closed position. Pressure 
pushes upward under the disc. 
Note that the shut-off seating 
surface is completely removed 
and separate from the flow-con- 
trolling V-ports. 


Here the valve is in a slightly 
opened position. The V-port disc 
is permitting a measured flow of 
the media. 


This is the intermediate position. 
Note that the V-port disc now 
permits a proportionally greater 
flow of the media. 


Fully opened valve provides max- 
imum flow. The special microm- 
eter dial and pointer permit any 
open position to be duplicated 
accurately. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, 


Watertown, Mass. ‘CONSOLIDATED’ SAFETY RELIEF VALYES, Tulsa, Oklahoma. 
Danbury, Conn. and Inglewood, Calif. “SHAW-BOX” amd ‘LOAD LIFTER’ CRANES, 
HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


iets 
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‘CONSOLIDATED’ SAFETY AND RELIEF 


AIRCRAFT CONTROL PRODUCTS, 


‘BUDGIT’ AND ‘LOAD LIFTER’ 





Inquiries 


These inquiries, representing problems tac 
ing readers of Instruments & Automation, are 
published as a free service to our readers. 


Electrocardiograph 


Manufacturer of carrying cases is 
interested in obtaining information 
for the design and operation of elec- 
trocardiographs. A-208 


Digital Readout Tubes 


British manufacturer of electric 
controls seeks information on digital 
indicator tubes to be used for digital 
display in a system to control a com- 
plex chemical process from punched 
tape. A-209 


Knurled Knobs 


Importer of watchmakers’ and 
jewelers’ tools seeks sources of sup- 
ply of small knobs with straight, 
slanting, and diamond knurl (;” to 
: " approx. dia) for an overseas 
manufacturer. A-210 


Paper Tension 


Reader seeks recording instrument 
to measure tension in paper. A-211 


Encephalograph 
Reader in Sweden is interested in 
obtaining names and addresses of 
manufacturers of encephalographs. 
A-212 


Optical Cements 

Optical company seeks optical ce- 
ments (particularly of the solid type, 
such as epoxy resins) which cure at 
or near room temperature in a short 
time. Storage with moderate to long 
shelf life at room temperature is pre- 
ferred. A-213 


Automatic Inspection 
Chief inspector of computer manu- 
facturer seeks literature on equipment 
for automation of electronic parts in- 
spection. A-214 


Odor Testing Instrument 
Plastics Division of manufacturing 
concern seeks odor testing equipment. 
A-215 


Prospecting Equipment 


Party interested in building own 
prospecting equipment seeks contact 
with manufacturers of oscillator-type 
mineral detectors, high-frequency 
magnetic separators, spectroscopes, 
and mineral locators registering posi- 
tive peak over ferrous ores, and nega- 
tive over non-ferrous ores (working 
on ground currents). Mineral detector 
and mineral locator should be port- 
able, A-216 








BELLOWS AND ASSEMBLIES 
PERMIT GREATER DESIGN FREEDOM 


Bridgeport bellows bring an extra measure of strength, safety and 
stability to any bellows application. And to help you realize these 
advantages to the fullest, Bridgeport can supply bellows in the best 
form for your requirements. There’s a choice of single or multiple-ply 
construction, many different heads and ends, sizes from 14” to 57%” 
O.D., and a wide variety of metals—brass, phosphor bronze, beryl- 
lium copper, stainless steel, monel. 

With its specialized engineering staff and all-new plant, Bridgeport 
is also better able to integrate the engineering and production of com- 
plete bellows assemblies. The latest high-speed, precision equipment 
and quality control facilities enable Bridgeport to supply any assembly 
at lowest cost .. . with uniformly high quality. 


SEND FOR BELLOWS ENGINEERING BULLETIN GL 


Robertshaw Fulton 


Pa 
BRIDGEPORT THERMOSTAT DIVISION . » MILFORD, CONN. 
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look no further 
.. tor QUALITY 


Typical Bishop Thin Wall Tubing 


Whether it be for an hydraulic line in a jet engine CAPILLARY, MECHANICAL, HYPODERMIC 
. a precision part for a scientific instrument. . . and AIRCRAFT 
wherever there is a need for corrosion or abrasive Stainless Steel Tubing—seamless and welded 
resistance, or where workability or stress are and drawn 
involved, you can depend on BISHOP stainless (.008” to 1.000” O.D.) 


steel tubing. (.003” to .083” Wall) 


Where close tolerances, accurate specifications 
are to be followed . . . when clean I.D. and O.D. NICKEL AND NICKEL ALLOY TUBING 
are important factors, look no further for quality, (up to .625” O.D.) 
specify BISHOP stainless steel tubing—at com- Flanged, Flared, Milled, Slotted, 
parable prices. Swaged, Threaded. 
Platinum and Platinum Group Metals 
Stainless Steel Tubing Catalog and Prompt 


Tubular Fabricated Parts Quotations on request 
Spinnerettes 5 


STAINLESS STEEL PRODUCTS DIVISION 


Malvern, Pennsylvania 
For more information 
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Du MONT 
ow "TYPE 








Now there’s no need to weigh feature 
against feature when it comes to vacuum tube 
voltmeters — the new Du Mont 405 has everything! 


The 405 is the first VTVM to combine 100 millivolt 
full scale sensitivity, either AC or D€, with 

dual and differential inputs. Besides, it features 
DC performance from 2 millivolts to 1000 volts 
with 120 megohm input. It doesn’t stop there, for 
it also offers highly accurate AC performance 
from below 50 cps up into the UHF range. As an 
ohmmeter, the Type 405 is calibrated from 

0 to 500 megohms, in eight ranges. 


Another in the outstanding Du Mont 400 Series, 
the 405 is “human engineered” for ease and 
convenience of operation, reliability, and 
precision. Its rugged construction is backed by 
the exclusive Du Mont 5-year guarantee offered 
with all instruments of the 400 Series. 


Price PG HOO 


Slightly higher in 50-cycle areas. 


UnHE for. Complete detorile. 


FEATURING 


ACCURACY: 2%. 

SCALE: Illuminated 4” mirror-backed scale for accurate 
readings. 

STABILITY: Very low drift. Less than + 3 millivolts 
on any range. 

VERSATILITY: Designed for safe off-ground operation up 
to 1000 volts DC. 

REGULATED: Regulated DC and filament supply. 

AMPLIFIER OUTPUT: Amplifier output available with power 
gain over 60 db. 

SIZE: Compact, weighs only 12 pounds. 

PROBE STORAGE: Built-in probe storage compartment. 


yMowr One of the [\(f)) Buioe 
0 T Technical Sales Department, ALLEN B. DU MONT LABORATORIES, INC., Clifton, N. J. 
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ey ee Superior and sustained quality contral, 

e2e 7f * through frequent calibration of test instru- 

<< 3° 4 ments, can be achieved by semi-skilled person- 
nel using these self-contained standards. 


Portable, Model 829 calibrates both AC and 
DC meters over ranges from 0.25 millivolt to 
2000 volts and 2 microamperes to 20 amperes. 
Direct reading accuracy of 1% (0.5% using 
charts supplied). Output frequency from 50 
to 400 cps depending on line frequency used. 
Net price $2,650. 
eT TIT MNO MAA WLLL 


Console Model 261B calibrates all types of 
AC meters to direct reading accuracies of 
0.5% (0.25% using calibration charts) over 
frequency range of 50 to 1600 cps. Current 
range from 1.5 milliamperes to 200 am- 
peres; voltage range from 75 millivolts to 
1500 volts. Output of electronic power os- 
cillator has less than 5% total harmonic 
content at 60 cycles. 
Net price $9,250. 


UML 


Model 262B Dual Potentiometer Stand- 
ard calibrates DC electrical measuring 
instruments to direct reading accuracies 
of 0.1% (0.05% using calibration charts) 
through voltages ranging from 1 milli- 
volt to 1500 volts and currents ranging 
from 1 microampere to 150 amperes. 
Employs Weston instruments and stand- 
ard cells. 
Net price $15,600. 


Prices are f.0.b. Boonton, N.J. & 
subject to change without notice. 


Radio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.>- 
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April 22-24 


IRD’s 8rd Annual Conference on Con- 
trol System Applications, Northwest- 
ern Univ., Evanston, III. 


April 24-26 

Southern California Electronic Con- 
ference and Show, Balboa Park, San 
Diego, Calif. For information write 
7th Region IRE Conference, U. S. 
Grant Hotel, San Diego, Calif. 


April 25-26 

Annual Technical Meeting of Inst. of 
Environmental Engineers, La Salle 
Hotel, Chicago, Ill. For information 
write Henry F. Sander, Pres. IEE, 
Vapor Heating Corp., 6420 W. How- 
ard St., Chicago, IIl. 


April 27-May 2 

39th Annual Meeting of the Scientific 
Apparatus Makers Association, Green- 
brier, White Sulphur Springs, W. Va. 


April 29-May 2 

Third Flight Test Instrumentation 
Symposium, Statler Hotel, Los An- 
geles, Calif. For information write 
Eugene Spencer, Los Angeles Sec- 
tion, Instrument Society of America, 
5225 Wilshire Blvd., Los Angeles 36, 
Calif. 


May 1-3 

Electronic Components Symposium, 
Morrison Hotel, Chicago, Ill. For in- 
formation write J. S. Powers, Elec- 
tronic Components Symposium, 84 
E. Randolph St., Chicago 1, III. 


May 2 

Committee C-20 on Acoustical Mate- 
rials, American Society for Testing 
Materials, ASA Headquarters, New 
York, N. Y. For information write 
Fred F. Van Atta, Asst. Sec., A.S.T.M., 
1916 Race St., Phila. 3, Pa. 


May 7-17 

Instruments, Electronics and Automa- 
tion Exhibit, London, England. For 
information write British Informa- 
tion Services, 45 Rockefeller Plaza, 
New York 20, N. Y. 


May 9-10 
1957 Annual Meeting of the Profes- 
sional Group on Microwave Theory 
and Technique, Western Union Audi- 
torium, New York, N. Y. 





May 13-16 | 


Seventh Annual Research Equipment | 
Exhibit and Instrument Symposium, | 
National Institute of Health, Bethes- 
da, Md. 


May 14-16 
Second Annual Industrial Nuclear} 
Technology Conference, Museum of | 
Science and Industry, Chicago 16, III. | 
For information write Dr. Leonard | 
Reiffel, Armour Research Foundation, | 
10 W. 35th St., Chicago 16, Ill. 


May 20-22 


Convention and Exposition, Armed 
Forces Communication & Electronics 
Association. Sheraton-Park Hotel, 
Washington, D. C. For information 
write William C. Copp & Associates, | 
1475 Broadway, New York 36, N. Y. 


May 27-29 


Third National Telemetering Confer- 
ence, Hotel Cortez, El Paso, Texas. 
For information write J. M. Sher- 
man, Exhibits Committee chairman, } 
Electro-Mechanical Resistors, 4933 } 
Mesa Road, El! Paso, Texas. | 


June 10-11 | 


Second RETMA Symposium on Ap-| 
plied Reliability, Hotel Syracuse, | 
Syracuse, N. Y. For information write | 
J. A. Caffiaux, RETMA Engineering | 
office, room 650, 11 W. 42 St., New | 
York 36, N. Y. | 


June 10-14 


| 
Symposium on Molecular Structure | 
and Spectroscopy, Department of 
Physics and Astronomy, The Ohio 
State University. For information 
write H. H. Nielsen, Chairman, The 
Ohio State University, Columbus 10, 
Ohio. 


June 13-15 


Third National Symposium on _ In- 

strumental Methods of Analysis, Uni- 

versity of Chicago, Chicago, Illinois. 

For information write M. D. Weiss, AMPHENOL NO. ~~ 
Program Chairman, Fischer & Porter 

Co., Hatboro, Pa. 


June 19-21 i 421-109 


Twelfth Annual Meeting of the Asso- 421-637 
ciation for Computing Machinery, 

University of Houston, Houston, Tex- 

as. For information write J. F. Sum- 

mers, The Texas Co., P. O. Box 2332, 

Houston 1, Texas. 








September 9-13 
12th Annual ISA Conference & Ex- 








hibit, Auditorium, Cleveland, Ohio. “ hd = i 
For information write William Kush- = Ler SAA Fee 
nick, 313 Sixth Ave., Pittsburgh 22, sas Be fate f fale ea 
Pa, vee Feira (SieAMPHENDY |) 
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MILLIAMPERES 


WESTON - 


CORMAG® 
PANEL INSTRUMENTS 


Weston’s core-magnet instrument mechanism has made 
a big difference in panel meters .. . a big difference in 
instrument reliability, mounting facility, and instrument 
costs. The core-magnet construction is extremely sim- 
ple, yet it provides measurement reliability meeting 
Weston’s exacting standards. It is self-shielding, thus 
permitting the instruments to be used interchangeably 
on magnetic or non-magnetic panels; as well as mount- 
ing close together without intereffect. The final differ- 
ence is their cost. Due to design simplification, they are 
yours for Jess than you pay for conventional panel in- 
struments. For complete specifications and prices, con- 
sult your nearest Weston representative or write Weston 
Electrical Instrument Corp., Newark 12, N. J. 
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224 Instrument Tubes in 22 Runs Of 


CRESCENT ARMORED MULTITUBE 


Complete protection at substantially lower installed 
cost is provided by the 22 Runs of 44 inch O D cop- 
per tubes used in this installation at the Long Island 


Lighting Co.’s 100,0.0 K.W. generator, steam turbine 


and boiler unit. 


CRESCENT MULTITUBE® is a group of tubes spiral- 





BOILER DRAFT LINES 








BOILER FEED PUMP, 
CONDENSATE PUMP, 
AND MISCELLANEOUS 
PUMP PRESSURE LINES 











In This Control Board Junction Box 


ly cabled together. The installer doesn’t have to handle 
there is just one unit to 


8" 


a number of individual tubes 


work with, This system means fewer connections and 


fittings, lower cost for supports or racks, ease of mount- 


ing, and less space. This product is licensed under U. S. 


Patent No. 2.578.280. 
Red arrows indicate some points where 


MULTITUBE (shown enlarged at left) enters junction box 


ee ee 


MULTITUBE 





FORCED AND INDUCED 
DRAFT CONTROL LINES 








FUEL CONTROL LINES 








FEED WATER CONTROL 
LINES AND MISCELLA- 
NEOUS LEVEL AND 
PRESSURE LINES 








PULVERIZERS’ DRAFT 
AND TEMPERATURE 
LINES 








MISCELLANEOUS 
STEAM PRESSURE 
LINES 








TURBINE GENERATOR 
LUBRICATION AND 
OIL PRESSURE LINES 








FUEL CONTROL LINES 











MAIN AND RE-HEAT 
STEAM PRESSURE 
LINES 








Send for Technical Bulletin No. 356-A With Complete Engineering Data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON 5, NEW JERSEY 
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NONLINEAR CONTROL discussed by Charles Taylor 


It may seem to be inconceivable that nonlinear control 
can be applied to complex dynamic processes. Excellent 
examples of such processes are to be found in the petro- 
chemical industry. Paradoxically, however, nonlinear 
control is implied if optimum control of such processes is 
desired. Optimum is defined here in the sense that max- 
imum efficiency, or economy, of plant operation be 
achieved for specified product quality in the face of 
changing plant conditions. 


Even the word nonlinear has a bewildering connota- 
tion. If a system is nonlinear it is frequently assumed that 
the system transcends human understanding or control. 
To actually apply nonlinear control to a process (linear 
or nonlinear) seems further out of the question. A basic 
reason for this awesome stature is the fact that the famil- 
iar tools of linear systems design and analysis no longer 
apply. The principle of superposition (i. e., the sum of 
effects being simply related to the sum of causes) is not 
valid in the nonlinear realm. The mathematical founda- 
tions upon which engineering practice may be based are 
weakened without the generality afforded by the prin- 
ciple of superposition. 

To understand why nonlinear control is implied in op- 
timizing processes, it is necessary to appreciate the fact 
that a linear control system is, by definition, non-adap- 
tive. Once the control parameters have been chosen in a 
linear system they are fixed (until manually changed). 
These control parameters may be visualized as weighting 
coefficients ascribed to the past, present, and future states 
of the system. The overall dynamic system behavior is 
determined by summing up these weighted past, present, 
and possible future system states regardless of the type 
of inputs or disturbances. In simple single loop-control 
systems this selection of the control parameters or 
weighting coefficients of past, present, and future behav- 
ior corresponds respectively to choosing the amount of 
integral, proportional, and derivative control action. This 
means that, at best, a linear control system must always 
be a compromise. If the past is heavily weighted, the sys- 
tem will tend to be sluggish. If the present and possible 
future states of the system are weighted more heavily 
than the past, the system may be capable of adjusting to 
sudden changes, or correcting for major disturbances, but 
there is the danger of erratic, unstable behavior. In prac- 
tice “‘middle-of-the-road,”’ or compromise, control pa- 
rameter values must be chosen. 

On the other hand, one form of an adaptive control sys- 
tem will have an ensemble of sets of control parameters 
from which to choose. The particular set chosen at any in- 
stant will depend upon the state of the process variables. 
The system will continuously switch from one set of pa- 
rameters to another in order to satisfy an optimizing 
criterion in terms of maximum efficiency or economy as 
mentioned above. This type of control system will “learn 


Dr. Charles F. Taylor discusses nonlinear adaptive 
control for optimizing processes. 


from experience” and adapt to many different situations. 
By definition, adaptive control is of necessity nonlinear 
control. 

A useful by-product derived from this nonlinear con- 
trol concept is that system performance becomes nearly 
independent of process conditions, such as weakening of 
catalyst activity in a petroleum process. An advantage 
of nonlinear adaptive control is that a detailed analytical 
description of the process is not required in order to 
achieve optimum performance. This benefit is of particu- 
lar importance in petroleum processing where it is ex- 
ceedingly difficult to obtain valid transfer functions or 
analytical models of the processes. 

Fortunately, with the advent of reliable digital com- 
puters that can be “married” to complex processes, the 
future for nonlinear adaptive control is bright. Digital 
techniques are well suited to this method of control since 
the ensemble of sets of control parameters are finite and 
discrete. Further, sampling (in time) techniques may be 
employed. 

Enter nonlinear adaptive sampled-data control systems! 

By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur- 
rently compiling a file of new applications and papers on various 
parts of systems, both industrial and military. If you ave interested 
in receiving the file and periodic additions, please write us 


| D re SvVSTEmMSs 
Division of Daystrom, Inc., 5640 La Jolla Bivd., 


La Jolla, California, Tel. GLencourt 4-0421 
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” : November 2nd 
Dusseldorf \ # to 10th, 1957 


INTERNATIONAL CONGRESS 
AND EXHIBITION 
OF INSTRUMENTS AND AUTOMATION 


Featuring: 


. Measuring, telemetering and control instruments for electri- 
cal quantities. 


. Measuring, telemetering and control instruments for proc- 
essing quantities. 


. Analytical equipment for production control and research. 


. Equipment for the automation of processing operations. 





Companies interested in exhibiting are invited to write to: 


German-American 
Trade Promotion Office NOWEA Nordwestdeutsche Ausstellungs-Geselischaft m.b.H. (NOWEA) 


(IN THE UNITED STATES) h poe en 
OL} Ehrenhof 4, Dusseldorf, G 
350 Fifth Avenue renhof 4, Dusseldorf, Germany 
format 


New York 1, N. Y. cable address: NOWEA 
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Hagan Model P PowrAmp 


... 4 high speed, high accuracy, low input level de amplifier for 


TEMPERATURE CONTROL 


Combining the accuracy and sensitivity of a laboratory instrument with 
the rugged construction and reliability of industrial equipment, the 
Hagan Model P PowrAmp is a unique device for the amplification of 
any low level dc voltage. 

The Model P is a feedback-stabilized de amplifier of high stability 
and high gain. It does not use slidewires or motors, and maintains its 
fast response even at low inputs. It is particularly suitable as a tempera- 
ture transducer for control and data logging applications, where speed 
of response and high sensitivity are important considerations. 

Changes in range and zero suppression are accomplished by changing 
the plug-in input box. The Model P can be utilized in pneumatic control 
systems by converting its electrical output into a pneumatic signal 
using the Hagan electro-pneumatic converter. 

Hagan PowrAmp transducers are available for most key variables. 
Electro-hydraulic servo valves and electronic control computers are 
also available as components or as units in engineered systems. 

For additional information, write for the bulletin, ‘““Facts and Fea- 


tures of the Hagan Model P DC Amplifier.” 
CHEMICALS & 


GA CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


F 
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SPECIFICATIONS 


Input—O-1 mv and up from sources having 
source resistances of up to 10000). 
Outputs—+30 vde or +3 vde and 60 ma 
differential current for use in double coil record- 
ers or the Hagan electro-pneumatic converter. 
Step Response for full scale output—Better than 
.] sec for any input amplitude. 

Frequency Response—10 cps regardless of in- 
put amplitude. 

Overall accuracy—For input ranges 1-5 mv 
+.5% full scale voltage range. For input ranges 
5 mv up +.25% full scale voltage range. 
Resolution—Better than .001°F when used with 
IC couples. 











New standard 
in pressure measurem 


Consolidated’s 
ELECTROMANO 


SPEED AND VERSATILITY—Now you can get high- 
accuracy pressure measurements where readings 
with mercury manometers are impractical. Com- 
pact, portable, and ruggedly built, the Consolidated 
Electromanometer is easy to operate and particu- 
larly useful where a large number of pressure meas- 
urements are required in a limited period of time... 


HIGHEST ACCURACY —Operator error is practically 
eliminated with a large visual digital readout (reg- 
istering +1000 counts full-scale). An electrical 
analog output is provided for recording or control 
purposes (+10 volts d-c full scale). Linearity and 
hysteresis errors on the analog output are less than 
0.05% of full scale. 


BEFORE YOU INVEST IN ANY SYSTEM, be sure to 
write for Bulletin CEC 1547-X30, or contact your 
nearby CEC field office for complete specifications. 








MULTI-CHANNEL ADAPTER, fundamentally a switching 
Designed for absolute, differential, and gage pressure measure- device, permits the use of up to six different Pressure Head 
ments, CEC’s Electromanometer is an electronic null-balance assemblies with a single Servo Amplifier. The Adapter 
servo-type system consisting of a Pressure Balance and Servo contains all necessary calibrating and balancing controls, 
Amplifier assembly with a rapid response time. and becomes the base for the Servo Amplifier. 


Consolidated Electrodynamics 


icec} 300 North Sierra Madre Villa, Pasadena, California 


NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES 
For more information circle 57 on inquiry card. 
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Creative En gineers : 


Work where the breakthroughs are being made in 


every major field of Electro-Mechanics 


As a creative engineer, you belong at the 
front-line of your field... where tomor- 
row’s scientific battles are being won... 
where you can help win them. 

For more than a decade, AUTONETICS has 
been at the forefront of electro-mechanical 
technology... building up the unique stock- 
pile of experience and developing the 
advanced techniques and tools that can 
make your professional victories possible 
at AUTONETICS today. 

Just a few specific results of AUTONETICS’ 
pioneering are: the MG-4 Fire Control Sys- 
tem for NATO’s F-86K Sabre Jet; Flight 
Control elements for the F-100 Super 
Sabre; Numill, a new magnetic-tape con- 
trolled machine-tool system capable of per- 
forming complex milling and drilling oper- 
ations automatically; Recomp IJ, a new 
portable, high-speed, completely transistor- 
ized digital computer; and inertial guidance 
systems for both airplanes and missiles. 


AUTOMATIC CONTROLS MAN 
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Today, our programs are gathering 
speed, broadening scope. New engineering 
methods have been developed to cut lead 
time. System and component evaluation is 
being accelerated with automatic checkout 
equipment. Packaging is being designed 
and systems micro-minaturized to fit the 
cramped confines of sleek missiles and jets. 


YOUR OPPORTUNITY EXISTS AT EVERY 
LEVEL of creative engineering from Pre- 
liminary to Performance Test—because 
Autonetics is one of the few companies in 
the world that can design and quantity- 
produce complete automatic control sys- 
tems for both the military and industry. 

LET US KNOW what kind of creative engi- 
neering interests you (please include high- 
lights of your education and experience). 
Write today to: Mr. A. N. Benning, 
Administrative and Professional Person- 
nel, Dept.358-IA-4, AuTonetics, 9150 E. 


Imperial Highway, Downey, California. 


Autonetics @) 


A Division of North American Aviation, Inc. 


HAS NEVER BSVUILT BEFORE 


Assistant Chief Engineer Norman F. 
Parker joined Autonetics in 1948 after 
receiving his DSc from the Carnegie 
Institute of Technology. Dr. Parker 
has been recognized nationally for 
his work in Inertial Navigation, and 
was chosen recently to present a 
paper on that subject at a NATO 
conference in Italy. 


Jack Wittkopf was Associate Profes- 
sor of Electrical Engineering at Ore- 
gon State for 6 years before he joined 
Autonetics in 1951. Now Group 
Leader in computers and electron- 
ics, Jack lives with his wife and four 
children in Autonetic’s home town of 
Downey, California, where his spare 
time activities include photography 
and ham radio, 





MANNING 


MAXWELL 


mi 3800" 9 


TRADE MARK 


STANDARD VALVE. Note the eductor tube 
that holds the pressure in the valve bon- 
net to approximately atmospheric pres- 
sure. Only the force of the spring con- 
trols the valve. Far better valve action 
plus repetitive flow capacity assure a 
new high in operational dependability. 
Even with repeated popping, set pressure 
and blowdown are consistent. Whatever 
the adjusting ring position, the valve 
opens to full capacity at 10% over- 
pressure. 
EDUCTOR 
TUBE 


Mole)anl Tt -31>) = 


before you buy another safety relief valve 


BELLOWS VALVE. Similar to the Standard, 
but a durable, two-ply stainless steel 
sealing bellows effectively isolates con- 
taminants, corrosion or viscous fluids 
from the working parts. The bellows is 
balanced with the seating surface — 
capacity is less seriously affected by 
variable back pressure, so the use of 
smaller discharge piping reduces the 
cost of pressure-relieving systems. The 
bonnet is vented to the atmosphere. If 
the bellows ruptures, the valve operates 
like the Standard valve. 


BELLOWS 


CERTIFIED AND APPROVED. 
Both Standard and 
Bellows Valves are 
approved under 
ASME Unfired Pres- 
sure Vessel Codes and 
are certified by the 
National Board of 
Boiler and Pressure 
Vessel Inspectors. 





LOOK INSIDE the Consolidated Safety Relief Valve. Fewer 
functional parts and precision machining and alignment 
of parts assure long valve life and less maintenance. 
Economical “2 in 1” design permits the Standard valve 
to be converted to the Bellows type right in your own 
shop. 


There is only one adjusting ring—it can be set easily be- 
fore valve installation to obtain peak performance at 
4-5% blowdown. Full-rated relieving capacity is certain 
at all positions of the ring because a fixed maximum 
secondary orifice provides full lift at 10% over-pressure. 
Valve action is consistently positive even where “super- 
imposed” back pressure is in the relieving system. 


The temperature-compensating disc eliminates seat dis- 
tortion caused by temperature-induced stresses — al- 
ways seats tightly even when reasonable strains of 
unanchored discharge piping are present. A minimum 
guiding area is provided to align the seating surfaces — 
less chance of a sticking disc holder when corrosion or 
contamination build up on the guiding surfaces. The 
seating surfaces are optically-ground flat for easier, 
more economical servicing. 


The contours of the huddling chamber and secondary 
orifice take full advantage of the stream pressure and 
kinetic forces. No other valve has this safety feature. 
Note the low placement of the threaded section that holds 
the nozzle in the valve. It assures high resistance to dis- 
charge piping strains — no leakage resulting from strain 
induced into the nozzle. 


BE SURE OF ABSOLUTE PROTECTION for personnel and equipment — plus low maintenance. 
Select Consolidated Safety Relief Valves. Full range of sizes and pressures available 
with standardized inlet and outlet face-to-face dimensions for easy interchangeability 
with the valves of some other manufacturers. Write for Catalog 1900. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario. 


nou VALVES 


A product of MANNING, MAXWELL & MOORE, INC. tuULsA, OKLAHOMA 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN- 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. ““SHAW-BOX” 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


For more information circle §8 on inquiry card. 
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with the 
HEILAND 
oscillograph capacity as your Bey PeELLe 


Recording 
needs demand... for Tati teY-fa-] 1) 


expand your 


Hitt 
pueda 
bitddl 


Magnet assemblies ac- 
commodate from | to 
12 active galvanome- 
ters plus 2 static ref- 
erence traces each 


Hite 


HHI II 


Series 700C oscillographs 
provide 1 to 60 channels 


The 700C oscillograph 

will fill your minimum 

recording needs, yet will readily 
expand to cover your broadest 
requirements. For instance : 


@ You can start with a minimum-budget recording 
oscillograph and equip it for one-channel recording 

if you like. But this same instrument can easily be 
expanded to a 60-channel instrument as it takes on its full 
complement of five magnet assemblies holding twelve 
galvanometers each. 


@ It’s easy to insert more galvanometers as needed. 
Each Heiland magnet assembly is completely pre-wired with 
galvanometer and heater connections. When several more traces 
Panel for 28 volt DC are needed, another magnet assembly can be installed without 
power input special tools in less than 15 minutes. Neither model requires 
iia dummy galvanometers; there is no need for a full complement 
in it 
50.10-400 eycle AC of galvanometers. 
power input @ The 708C, using 8-inch paper, will record one phenomenon 
or 36. The 712C, using 12-inch paper, records from 1 to 60 
phenomena. Both models will also operate on any width paper 
down to 2”. Paper speeds are from .03 to 144 inches per second. 


@ Use the same instrument on DC or AC... just specify 
the proper power supply panel. 


@ Use either instrument on the work bench, in a relay rack, 
or in airborne or mobile installations. 


For complete details, write for Bulletin No. 700-EA 


ne eo 
Honeywell 5200 E. EVANS AVE., DENVER 22, COLORADO 


94. 2band ESA A Vahey SALES—SERVICE FACILITIES AROUND THE WORLD 


For more information circle 60 on inquiry card 
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The versatile design of Skinner Solenoid Valves 
makes their applications almost unlimited 


Skinner Solenoid Valves have such great versatility that 
no one, not even their makers, knows the full extent of 
their applications. The range of their extremes demon- 
strates this vividly. One Skinner valve is being used in 
an instrument in Texas oil wells that tells the nature of 
earth strata 20,000 feet below the surface. Another one 
will be used to help launch the satellite that soon will be 
circling the globe. 

If you have a problem that a solenoid valve might con- 


ceivably solve, we urge you to talk to a Skinner repre- 
sentative. Fill him in on the nature of your application. 
He'll be glad to work with you in selecting a valve that 
matches your requirements as to port sizes and locations, 
voltages, pressures, temperature conditions, flow adjust- 
ments and mountings. 

For complete information on Skinner’s line of 2-, 3- and 
4-way valves, write us or contact a Skinner represent- 
ative. Write Dept. 414. 


Skinner Solenoid Valves are distributed nationally 


V 





ELECTRIC VALVE 
DIVISION convecricur 





POTENTIOMETER Vs. RHEOSTAT 





POTENTIOMETER 


Fig-! 


<=—Specify BORG MICROPOTS 


POTENTIOMETER as a RHEOSTAT 


Definition: A rheostat is a variable current control. 
Accuracy — When used as a rheostat (2 wire hook- 
up) the accuracy of the potentiometer is determined 
by the absolute resistance R, for any given position 
of the control shaft (Fig. 2). 

Rheostat accuracy is dependent upon the absolute 


RHEOSTAT 


Keleh/) 





ww 
xD 


iO} # Ney = 
RESISTANCE OHMS 


O ROTATION 
Fig.2 








Potentiometer Vs. Rheostat. Potentiometers should 
be used whenever possible to reduce systems error 
and excessive cost. Here’s why. 


POTENTIOMETER as a POTENTIOMETER 


Definition: A potentiometer is a voltage divider. 
Accuracy — Potentiometer accuracy is determined by 


the ratio of R, to R, for any given position of the 
control shaft (Fig. 1). Potentiometer accuracy is in- 
dependent of total resistance. Commercial precision 
potentiometers are designed for use as voltage 
dividers. Therefore, the total resistance is + 5%. 
However, the output voltage is the ratio of R, to Ry 
and provides a linearity accuracy of 0.1% (Fig. 1). 
Linearity accuracy in commercial precision potentio- 
meters is 0.1%. 


resistance at any point. 

Commercial precision potentiometers, when used as 
rheostats, have an absolute ohmic resistance R,. It 
may deviate from zero to 5% from theoretical over 
the range of zero to 100% of shaft rotation (Fig. 2). 
Errors in distribution of this resistance (comparable 
to potentiometer linearity tolerance) must be added 
to this error to ascertain the “total ohms per degree 
conformity”, the true measure of rheostat accuracy. 


Consider the possibility of a closer total resistance tolerance to provide greater accuracy when used as 
rheostats. Commercial tolerance on fixed resistance is 5% with special selected values to 1%. This 
selected accuracy, if duplicated in a rheostat, would still be 10 times greater than the standard 0.1% ac- 
curacy of the commercial potentiometer. Factors which contribute to the difficulty in tight total resis- 
tance tolerances in fixed resistors are: resistance stability, temperature coefficient, and the absolute ohmic 
value of commercially available resistance alloys. 

These limiting factors apply to potentiometers used as rheostats. This increases the cost of such units 
just as the cost of tight tolerance fixed resistors is considerably greater than standard tolerances. 


We have found, through years of building potentiometers, designing equipment and in consultation 
with customers, that when systems can be designed to use potentiometers in place of rheostats, greatly 
increased accuracy results and usually the cost is reduced. 


Write for Complete Engineering Data * CATALOG BED-A5é6 


# 
¥ 


-BORG EQUIPMENT DIVISION | 


THE GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 


For more information circle 62 on inquiry card. 


Page 654—Instruments & Automation—Vol. 30 





wo mages} 
‘ ‘ ‘ , 
: Ae a at baud 
As pre is fF? 
+ ent : 4 a 
¥ 4 Y oj i 
aati pit 


SALES MAN this memo— 


to your ad department and agency—reminding them to plan now 
to advertise in the 1958 I&A Handbook & Buyers’ Guide 


Industry's only instrument-control equipment 
buying directory, the Guide offers you... 


K Entree to 23,000 buyers of instrument and auto- 
matic control equipment. 


A directory listing equipment, names and ad- 
dresses of 3,000 manufacturers. 


Twenty-two years experience selling to OEM and 
end users. 


Year ‘round contact with industry's big buyers. PUBLICATION 


DATE 


Reserve your ad space now. Forms close August 15-31—write: 


INSTRUMENTS PUBLISHING CO., INC. 
845 Ridge Ave., Pittsburgh 12, Pa., FAirfax 1-0161 


For more information circle 59 on inquiry card. 
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HASTINGS 
PNG CLC) VET NCTE] ss) 


HASTINGS VACUUM GAUGE 


Highest Accuracy 


@ STABLE PERFORMANCE 
@ RAPID RESPONSE 
e EASY TO USE 





HASTINGS MODEL GV-23—VACUUM GAUGE 
HASTINGS VACUUM GAUGE Highest accuracy in 0 to 100 micron range. 


Direct reading without adjustments. Mirror 
Were 85,, > A scale with knife edge pointer for accurate 


€ . 
—~_Microws oF reading. Internal voltage regulator takes 


a care of fluctuations in line voltage. Gauge 


tubes incorporate Hastings patented principle 
of noble metal compensated thermopiles for 
greater stability, longer life, more accurate 
reading. Rapid response in leak detection. 


EASY TO READ: Operator can read vacuum 
Model GV 23 vacuum scale shown actual size directly! EXTRA SENSITIVE in 0-100 micron 
range! 


SIMPLE TO USE: Enables less experienced 
personnel to take more accurate readings! 











! @rastines MODEL GV-3 VACUUM GAUGE 


Measures 0-1000 micron range with high 
accuracy. Stable calibration. Current set de- 
vice allows use with any line frequency, or 
with unmatched gauge tubes. Low in cost 
but has all advantages of ruggedness, and 
accuracy. Available with or without five 
position switching attachment shown. 


For the 0.1-20 mm. range, inquire about 
Hastings absolute pressure indicator. 


LABORATORY ACCURACY UNDER 
INDUSTRIAL PRODUCTION CONDITIONS! 


FOR MORE DETAILED INFORMATION 


ie ; | WRITE: 
HASTINGS - RAYDIST 


INCORPORATED 
HAMPTON 3, VIRGINIA 


For more information circle 63 on inquiry card. 
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L. K. Edwards (center), head of the Advanced Design and Sys- guidance with W. F. Wright (right), head of the Analysis, Plans and 
tems Analysis Department, discusses atmosphere effects on missile Reports Section, and A. L. Lowell, Advanced Design Staff Engineer. 


MISSILE SYSTEMS ANALYSIS —a field of varied assignments 


Engineers and scientists seeking a wide range of assignments 
will be interested in Lockheed Missile Systems Division’s 
concept of systems analysis. For at Lockheed, systems analysis 
responsibilities involve virtually every phase of missile 
preliminary design and development. Essentially, engineers 
and scientists in this department formulate overall analytical 
treatment; perform original analyses when problems defy 
conventional handling; coordinate analytical activities 
among different departments. 

Present openings are in areas related to inertial guidance, 
functional systems, power plants, control systems and overall 
weapon configuration. Openings are at Sunnyvale and 

Van Nuys Engineering Centers. 


Inquiries are invited from engineers and scientists whose ability 
and aptitude demand a wide range of assignments. 


Sechbeed 


MISSILE SYSTEMS DIVISION 


research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO * SUNNYVALE * VAN NUYS 


CALIFORNIA 








Model GLH 


A rugged magnetically damped in- 
strument with low natural frequen- 
cies for low range. High-quantity 
production assures good price and 
delivery schedules. Available in 
ranges from +1 G to +30 G. 


Model GMO 


A rugged, miniature, viscous-damped 
instrument with ranges from +2 G to 
+30 G. Unbalanced-range instru- 
ments also available. Medium high 
natural frequencies. 


Model DDL 


Magnetically damped low-range in- 
strument available in ranges from +1 
G to +30 G. Ultra-sensitive models 
supplied as low as +0.1 G. Certified 
to MIL-E-5400 and MIL-E-5272A. 
Especially good in severe shock and 
vibration applications. An accelera- 
tion-sensitive switch version of the 
DDL is designated as the Model DDS. 


Model GMT 


Basically a Model GMO with internal 
thermostat-operated heater, assuring 
maximum environmental stability 
within the instrument. Damping re- 
mains constant with change in ambient 
temperature. 


Model GAL 


Incorporates a variable transformer 
a-c output with the magnetically 
damped sensory mechanism of the 
proven Models DDL and GLH. 
Superior reliability, life, resolution, 
and sensitivity. Available in ranges 
from +1 G to +30 G. Range as low 
as +0.1 G also obtainable. 


Model GDM 


Miniature double-potentiometer in- 
strument capable of sensing lateral 
acceleration in two mutually perpen- 
dicular planes (e.g., pitch and yaw). 
Idealiy suited for missile and high- 
speed aircraft flight control systems. 


NEW! GENISCO ACCELEROMETERS NOW 
GOLD PLATED FOR GREATER RELIABILITY 


CASES GOLD PLATED INSIDE AND OUT— This new trend 
in instrument plating has two important advantages 
over tin plating or fusing. Being the least active metal, 
gold prevents the formation of crystalline “whiskers” 
inside the case which could reduce performance and 
even cause malfunction. Gold plating also assures posi- 
tive protection against corrosion to the exterior of the 
case and, because of its excellent solderability, makes 
possible a more reliable hermetic seal. The new gold 
plating is available on all models at no extra cost. 


Descriptive data sheets available on all models. 
Please send request on company letterhead. 
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2233 Federal Avenue 
Los Angeles 64, California 





Fags p STABILIN E' “7c Voltage Regulators 


» a type - ay a cs gpa is available in 115 

its — i -135v. 2 its — in- 
‘Here’s how to Build-in rot ronpe from'195-255v. STABILINE type IESTONR shows above. 
Automatic Voltage Regulation” 


Three types of STABILINES 
ee . . o sas : are available for 
No matter how good your control instrumentation is, it is not going individual — 


to be precisely accurate at all times unless the input voltage is precisely Cane tienes: Sakae. te 
completely electronic, instantaneous in 
constant. action, with no moving parts. Constant 
output voltage is maintained regardless 


“You just can’t get better automatic voltage regulation equipment than of line or load fluctuations. 


nitude and power factor of the load. 
maintains constant output voltage regardless of line fluctuations. 
moving parts ...no tubes .. . no tran- 


‘ : f 4 , Type EM (Electro Mechanical) has zero 

with this STABILINE. At no load, full load or any intermediate stage it waveform distortion. Insensitive to mag- 
Highly efficient. 

Type TM (Tubeless Magnetic) has no 

“This sensitive, yet ruggedly constructed, automatic voltage regulator Tete aeeak Gas snathanteel inaaahine ae 

° . ’ en0 9 where failure can never be tolerated. 

is a must component in today’s voltage sensitive apparatus. 





Be sure to see e 


SUPERIOR ELECTRIC’S THE SUPERIOR ELECTRIC COMPANY 
Mobile Display | 704 BRADLEY AVENUE, BRISTOL, CONNECTICUT 


when it is in your area ; w 
Please send STABILINE Bulletin S657 () 


| 


Offices: Los Angeles, California * San 
Francisco, California * Toronto, Ontario, 
Canada * Miami, Florida « Chicago, Illinois 
Baltimore, Maryland «* Detroit, Michigan 
New York, New York * Cleveland, Ohio 
Dallas, Texas * Seattle, Washington 


more informatio 
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Alumalife® Case 


Phenol Case 

FOR PROMPT ASSISTANCE 
in selecting the right Ash- 
croft Duragauges for your 
specific needs, depend on 
the experience of your 
Industrial Supply Distrib- 
utor. He is as close as your 
telephone. 


Why do 
ASHCROFT 
DURAGAUGE 


increase 


service life? 


Duragauge casings add extra-long service life 
to Duragauges because they’re available in three 
different materials: you can choose the case- 
material that stands up best in your application. 
You have a choice of Alumalife® — a special 
aluminum alloy; Cast Iron, rugged and durable; 
and Phenol, a tough, rigid plastic. 


Duragauge casings are dust and moistureproof. 
Chrome-plated, die-cast retaining rings keep 
the dial cover glass tightly in position and 
prevent the entrance of dirt or harmful fumes. 
Depending upon material, casings are Bonderized 
and the ring is Anodized and dichromate sealed 
for protection from corrosion. 


For added protection, there is the Maxisafe 
Duragauge casing with a solid front — a special 
design for maximum safety and ease of 
maintenance. Duragauges are easy to service 
since Duragauge casings are constructed so that 
the entire system — socket, tube, tip, movement, 
dial and pointer—can easily be removed as a unit. 


Lifetime Duragauge cases are available for 
numerous dial sizes. You have a choice of 
Bourdon tube materials, a wide range of 
pressures, and a movement made completely of 
stainless steel or stainless steel with nylon 
bearings and pinion gear. 


Whatever case material and gauge system is 
best for your needs, you can rely on the Ashcroft 
Duragauge for highest sustained accuracy 

and long service life. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


AS HEeROrT ¢:. 44U¢. LS 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. sTRATFORD, CONNECTICUT 





MANNING 
—_ 
‘Dwi 2800WN 9 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
“AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 
‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and 


Inglewood, Calif. ‘‘SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING 


SPECIALTIES, Muskegon, Mich. 
G4-56 


For more information circle 66 on inquiry card. 
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| 
_Unique combination of fine engineering 





and economy! _—_—- 


...the new 
FOXBORO 








LBIRBR 60 IN 
f 
ry Ad 
REARRANSMITTER 


INDICATING | 
PRESSURE 
TRANSMITTER | 


Easier to Read ... large indicator 
scale, visible at 20 ft. 


Easier to Calibrate . .. simple 
adjustments “on location” 


More Compact... single, integral 
instrument 


Any way you look at it, the new Foxboro M/44 

Pneumatic Pressure Transmitter gives you an un- 

matched combination of fine engineering and 

economy. First; because it is an engineered instru- 

ment. There are no attachments or “makeshifts”. In appearance, too, the M/44 has unmistakable 
Second; because it utilizes standard Foxboro parts Foxboro quality. Features like the high-legibility 
throughout—parts which have been performance- indicator scale, the compact drawn-steel case with 
proved in thousands of successful installations of tough polyester plastic cover. It's the neat, high- 
other Foxboro Instruments. And this means not efficiency, low-cost pressure transmitter for cen- 
only top performance, but easier servicing and _trglized operation or control. All standard ranges. 
stocking as well. Third; calibration is simple, right 

in the field, because the M/44 is “convenience- Write for complete details 

designed” by men with years of experience in THE FOXBORO COMPANY 

every phase of instrument design and application. 464 Neponset Avenue, Foxboro, Mass. 


FACTORIES IN THE UNITED STATES, CANADA, AND| ENGLAND FOX BOR’ ) 


REG S PAT. OFF 


| 
INSTRUMENTATION FOR INDUSTRY 


For more information circle 67 on inquiry card 
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NOW! A 


PORTABLE, 


PRECISION DIGITAL 


VOLTMETER 


THE NEW 


This newest E-! instrument provides the perfect 
general-purpose voitmeter for both laboratory and 
field use. 

Operation is completely foolproof; no manual adjust- 
ments or calibrations are required. Measurements are 
made automatically and results presented digitally 
with easy-to-read, 1”-high numerals, arranged in line. 


UNUSUALLY EASY TO SERVICE 


The one-piece hood houses three distinct sub-assem- 
blies: amplifier, power and reference supplies; balance 
circuit; and read-out. Each sub-assembly is pivoted 
for excellent accessibility to all parts. 


The complete line of digital instruments 


Instruments & Automation—Vol. 30 


MARK IW 


A new electronic amplifier design (reducing the 
number of tubes to only eight!) and advanced min- 
iaturization techniques have reduced the overall size 
of the new Mark IV to only 714”x9”x 11”, and cut the 
weight to 28 pounds. 

Ask your local E-I representative to give you the 
complete story, or write direct for our new brochure. 


SPECIFICATIONS 
Display: four digits, polarity, decimal point. 
Range: 0.001 -999.9 voits dc. 
Ranging: automatic. 
Polarity: automatic. 
Accuracy: 0.05%, +1 digit. 
Input impedance: 11 megohms. 
Average balance time: 1 second. 
Calibration: self-calibrated. 
Stability: 0.003%/C°. 


LECTRO 
NSTRUMENTS 


inc. 
3794 Rosecrans Street, San Diego, California 





For Complex Fluid Control Problems . 


. erPi 
Specify The New SPLIL BODY 


FEATURES 


V Body halves are joined with four bolts 
at junction of valve body and inner valve 
seat for easy access. May be assembled to 
provide either globe or side angle flow. 


V Seats are available in metal, Nylon, 
Teflon or Kel-F. 


~ Tight closures without resort to gaskets 
are insured by BS&B Float Ring Seals.* 


V Actuator may be quickly oriented to any 
convenient position by means of clamp 
ring mounting. 


V Fewer parts mean simplified mainte- 
nance when handling erosive, corrosive or 
viscous liquids. 


V Standard body materials are cast steel 
or 316 stainless in 1” to 3” sizes with a selec- 
tion of inner valve types. 600 lb. ASA body 
with interchangeable line flanges—150, 300 
and 600 lb. raised face. Other body mate- 
rials available on special order. 


~ 
NN 4, 

/ 
\ 


we py) nO - 
‘7S 


SS LLL i gm 





For Complete Information, Ask Your BS&B 
Sales Engineer—or Write for Catalog 70-11. 


ah / F 
‘em EXAMPLE oF PRODUCT woo 
Brack, Sivatis s BrYSON, INC. 


Controls Division, Dept. 4-V4 
7500 East 12th Street Kansas City 26, Missouri 


circle 6% on inquiry card. 
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Deep in the interior of a giant cooling 
tower visibility is obscured by shadows, and 
haze that’s actually cooling water, falling like 
rain down into the tower basin, where it’s 
collected and recirculated to the condensers. 

Keeping this water at optimum pH, when 
it collects in the basin, was once a difficult 
problem. But the application of practical 
engineering principles, resulting in the baffle- 
lined distributing trough and regulated 
reagent feed shown here, plus L&N’s pH 
Controllability Analysis, offers a new and 
successful solution to this problem. 

For it’s here, inside the tower, that vital 
pH control can be most effective for slime 
control, scale prevention, wood protection, 
and conservation of make-up water. 

We'll be glad to send you details on the 
“inside story” of tower pH. Write Leeds & 
Northrup Co., 4907 Stenton Ave., Phila. 44, 
Pa., for Process Data Sheet 700(1). 


INSIDE STORY 


on cooling tower pH LEEDS Lz) NORTHRUP 


instruments automatic controls « furnaces 
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INSTRUMENTS and AUTOMATION 





AUTOMATION: The use of devices—mechanical, pneumatic, hydraulic, electrical and elec- 


tronic—for making automatic decisions and efforts.—M. H. Aronson, Editor 


IRE Show Highlights— 








Military—Medicine—Miniaturization 


VERY field of modern technology is now pro- 
ducing new and exciting developments at a rate 
of developments/day: the electronics industry is 
no exception. The biggest electronics show in the 
world, the 45th Annual IRE Show, had hundreds and 
hundreds of new products, new components, new sys- 
tems—and even a few new concepts (unlike equip- 
ments, concepts cannot be mass produced We 
The statistics reflect the mammoth size of this event 
(exhibitors—840 on four giant floors of the New 
York Coliseum: papers—280 in 55 sessions: equip- 
ment on display—nearly 20,000 pieces valued at $10 
million; attendance—more than 50.000), and also 
emphasize its basic problem—no one man can hope 
to even do a fair sampling job. The time is here when 
a fresh look is needed at the problem of information 
delivery via technical papers and exhibits, There is 
growing need for information specialists, survey brief- 
ings, and other techniques that might optimize the 
education process at the modern trade show. But more 
about this later—let us now review the impressions 
of your editors at this giant exhibit and conference. 


Impressions 

The impact of $50 billion federal expenditures on 
military purposes was everywhere in evidence—the 
electronics industry is fat and happy: everybody is 
having a grand and busy time. And busy it is—the 
pressure of the vigorous requirements for components 
in programs such as the guided-missile program is 


giving impetus to exciting new products and compo- 
nents—even concepts. The major emphasis at the 
show, at the equipment level, was on components and 
circuitry, particularly printed circuitry, solid-state cir- 
cuitry, and miniature components. Perhaps because 
of the huge numbers of such exhibits, the conventional 
consumer items—audio, radio, black-and white TV, 
color TV, and industrial instrumentation—seemed 
small by comparison. Even the test instrumentation 
seemed to be aimed at the military market, with large 
numbers of pulse test equipments being introduced. 


Instruments 

A brief sampling and listing of the new instruments 
disclosed at the show illustrates the trends in equip- 
ment design. (For more information on any items, 
circle the inquiry-card number given at the end of each 
description. ) 

NRC Equipment Corp. unveiled the new Model 4902 
leak detectors, which approach the mass spec in sensi- 
tivity at one fourth the price. Principle is basic one 
of halogen gas emitting ions when striking a_ hot 
surface—but drift problem, basic disadvantage to 
date, has been overcome by use of a differentiating 
circuit so that instrument responds only to rapid 
changes, thus reduéing drift. 601 

Dumont disclosed the Type 410 oscilloscope with 
range from de to above 50 Mc: sweep speeds to 250 
ke; pulse rise time of 7 milli-micro-seconds. Also the 
“most sensitive commercial oscilloscope.” the Type 
403, with full-scale amplitude measuring range from 
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1 mv to 500 v in 17 steps; and capable of resolving 
a 20-microvolt signal. Also introduced was the Type 
405 vtvm with 100-mv full-scale sensitivity plus dual 
and differential inputs. 602 

Cubic Corporation introduced the OREAD (Opticle 
Rotational Encoder, Analog-Decimal), featuring reso- 
lution of 1 part in 20,000. 603 

Kay Electric Co. revealed a complete line of tran- 
sistorized test instruments—oscillators, amplifiers, 
vtvm, etc. 604 











Librascope unveiled a new punched-card convert- 
605 

Magnetic Amplifiers, Inc., unveiled a magnetic am- 
plifier for controlling hydraulic servo valves, featuring 
power gain of 10°, and with a time constant of only 
4 milliseconds (obtained by use of 5000-cps supply 
frequency). Also unveiled was magnetic-amplifier-type 
variable-speed drives for frac-hp motors. ..........s10 606 


er. 





Jerrold Electronics unveiled a sweep generator that 
covers 0.2 to 1000 Mc, and with sweep widths up to 
300 Mc. 607 

Corning Glass Works unveiled a new line of minia- 
ture level switches using an electrolyte with less mass 
than mercury. 608 








General Precision Lab., Inc. unveiled a TV projec- 
tion system that makes it possible for hundreds to see 
the receiver picture, bringing the receiving end at last 
up to the point of development of the transmitting 
end. 609 





Midwestern Instruments unveiled the “730” air- 
borne magnetic tape recorder. 610 





Power Designs, Inc., unveiled a CU-2T control unit 
for power supplies that tracks any two regulated power 
supplies so that the output is regulated to 0.01% ...611 

Keithley Instruments unveiled a new transistorized 
electrometer and five new micro-micromammeters 
(down to 10—7* amp). 612 

F. L. Moseley Co. displayed a new multichannel tape- 
controlled X-Y recorder; also a time base drive that 
converts any X-Y recorder into a time-base re- 
corder, . 613 

Computer Control Co. disclosed an exciting minia- 
turized, transistorized version of its universal 3C-PAC 
(Series T) gating packages (see March issue of 
INSTRUMENTS & AUTOMATION for a powerful in- 
troduction to the symbolic-logic approach to com- 
puting and control via gating packages). 








Military 

This show report is headed “Military 
Miniaturization” because these were the subjects that 
most impressed your editors. There was great em- 
phasis on air traffic control, with exhibits and papers 
on VOLSCAN approach control, TACAN data links. 
CYTAK navigation systems, Optical Glide Path Indi- 
cators, etc., etc. But most of these will be discussed 
in greater detail in our sister publication MILITARY 
AUTOMATION; in I&A we wish to call attention to 
the exciting developments in medical electronics. 


Medicine 
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Medical 

Consider the implications of the work now under- 
way on electronic control of artificial respiration, as 
revealed in Paper 18.4. Although it has not been 
possible to pick up usable brain or nerve impulses 
because of the difficulty of connecting to the proper 
nerve and the small value of the signal, it is a simple 
manner to detect impulses in the muscle to which the 
nerve is directing its signal. Either a surface electrode 
or a needle can be used to detect the muscle impulse. 

As muscles are seldom 100% paralyzed, a usable 
signal is generated by the muscle—and then electron- 
ics takes over to automatically control either the 
respiration, an automatic arm or leg, etc. In respira- 
tion, this is a tremendous advance over the iron lung 

an ugly device that permits the individual no free- 
dom of choice in breathing rate, and which makes 
even drinking a possible drowning hazard. This ad- 
vance will permit safer surgery on the brain, heart and 
lungs: it will assist victims of heart attacks; in com- 
bination with artificial hearts and lungs already avail- 
able, it can be a powerful aid to automatic control of 
many vital body functions that are in need of examina- 
tion or repair. 

Solid-state light amplification also was revealed as 
having many medical implications (Paper 23.5). For 
example, a safe X-ray exposure permits only weak 
pictures, and not much examination. Light amplifica- 
tion can produce good, bright, persistant pictures, 
even with weak irradiation. Amplifiers with gains of 
1000 (lumens out/lumens in) were described in 
Paper 23.5. 

We salute the electronics engineers working with 
doctors on projects like these—and we wish a few of 
the military billions (or even road billions) could be 
earmarked for medical electronics. If our social imag- 
ination were even fractionally as advanced as our 
technical imagination, our sotiety could divert its 
major emphasis from destruction of people to destruc- 
tion of germs, perhaps thereby saving civilization in 
the long run. But we pause here only long enough to 
emphasize the social significance of medical electronics 
—and return immediately to the purely technical sub- 
ject of miniaturization. 


A complete new concept, a possible technological 
breakthrough to a new plateau, was presented by Dr. 
Cledo Brunetti before Session 25 on “microminiatur- 


ization.” 

Dr. Brunetti pointed out that size of equipment in 
the past has been described in terms of its components 
—(1) standard size referring to standard vacuum 
tubes, (2) miniature size referring to circuits with 
miniature tubes and components, (3) subminiature 
size referring to subminiature tubes and components. 
However, the new concept of micro-miniaturization 
is based not only on the use of the new solid-state de- 
vices (such as transistors) but on the “growing” of an 
entire electronic circuit—perhaps a multi-stage am- 
plifier—resulting in a pea-sized highly-reliable cir- 
cuit. This new concept is a fitting conclusion to our 
show report—and we bring it to you in Dr. Brunetti’s 


own words, 





A New Adventure Into Micro-Miniaturization 


N the past, we have spoken of electronic minia- 

turization when referring to fabrication techniques 

using the miniature tube as the active element, and 
subminiaturization for fabrication techniques using 
the subminiature tube. We may now define micro- 
miniaturization as the design of electronic equipment 
using solid state and other non-thermionic devices to 
obtain another order of magnitude reduction in size 
and weight. 
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Fig. 1. Number of electronic tubes used in a de- 
stroyer or bomber is rising rapidly. 


Figure | is a graph illustrating the increasing com- 
plexity of military electronic weapon systems meas- 
ured by tubes in use. In 1937, a destroyer used 60 
tubes: a 1955 destroyer uses over 5,000 tubes. Sim- 
ilarly, the number of tubes in bomber aircraft has 
been multiplied by 150 times since 1937. The telephone 
company tells us that a long-distance carrier system 
which transmits 1800 separate conversations over one 
pair of wires once required 600 sq ft of floor space; 
if it were not for miniaturization, we would be build- 
ing skyscrapers to house this equipment. Recently, 
however, the size of this carrier equipment was re- 
duced to that of a kitchen refrigerator. 


Abstracts from a keynote address by Dr. Cledo Brunetti, 
Managing Director, Engineering, Research and Development, 
Mechanical Div., General Mills, Inc.; paper co-authored by 
Dr. Otmar Stuetzer, John W. Buffington, and L. K. Lee. 


New Materials 


Today, the active material of a normal electronic 
component or circuit accounts for only a small por- 
tion of the total volume it takes up. The rest is in- 
sulating material and empty space. Even in a tiny 
transistor the ratio of the volume of the element to 
the volume of the case is extremely small. The vol- 
umetric efficiency of a transistor is less than a thou- 
sandth of one per cent. Can we create circuits out of 
only the active materials first and then pot the entire 
circuit in one block of insulating material? 


As an example of the development and application 
of new materials, one company has announced an in- 
formation storage unit which can reduce the size of 
a memory unit capable of storing a million bits of 
information to approximately half a cubic foot in 
volume. This device consists of thin printed plates of 
a special ferromagnetic material which is molded into 
small perforated squares 0.83 inch in size. Each square 
is perforated by 256 apertures, each of which stores 
a bit, a binary digit. 


The transistor is a significant achievement in micro- 
miniaturization. This device with an average life of 
almost 800,000 hours is indicative of the performance 
of solid-state devices. Its ruggedness is attested by the 
fact that transistors have survived exposures to shock 
over 1000 g’s. Compare this with the thermionic tube 
in which the average life is about 5,000 hours and 
lucky to withstand a few hundred g’s. And the tran- 
sistor is basically a simpler and much smaller struc- 
ture than a thermionic tube. 


Now we have the cryotron, a sliver of wire with 
another wire coiled around it. It is conceivable by 
the use of this type component that computers which 
now occupy dozens of cubic feet can one day be put 
into one or two cubic feet of space or, might we hope, 
into a brief case. 


Let us not laugh at such seemingly fantastic ideas 
as this. Indeed, remember the  three-dimensional 
printed circuits we were experimenting with ten years 
ago. Today we are approaching a state of the art and 
knowledge of materials where these circuits should 
be possible and highly efficient. 


Solid-State Circuits 


In solid-state physics we are only beginning to 
become acquainted with the possibilities for micro- 
miniaturization. We can begin to look forward to what 
we might call SOLID STATE CIRCUITS. 1 would 
like to define such circuits as three-dimensional com- 
binations of metallic, inter-metallic and insulating 
materials which transmit and control currents in the 
same manner as combinations of ordinary electronic 
components. Through continued research in the im- 
provement of the types of materials used and the 
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EDITORIAL—continuep 





techniques for depositing them, we should be able 
to effect at least an order of magnitude size reduc- 
tion and a corresponding increase in reliability. 

A solid-state circuit, now containing active devices, 
might look like that shown in Figure 2. Schematically 
shown is a conventional combination of a preampli- 
fier stage and cathode coupled amplifier stage. Also 
shown is its solid-state-circuit equivalent, consisting 
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iTS SOLID STATE CIRCUIT EQUIVALENT 


Fig. 2. It may be possible to grow the entire solid- 
state circuit equivalent of a multi-stage amplifier. 


entirely of a sequence of P-N junctions such as can 
now be produced by rate of growing techniques. 

The junctions 1, 2 and 3 are used as power supply 
batteries by shining a suitable amount of light on 
them; 1, 3, and 4 are resistors, being junctions 
biased in the direction of high resistivity; 5 and 2 
are emitter junctions for the two transistor combi- 
nations in the circuit; 6, 7 and 8 have no particular 
function; they are needed only to obtain the right 
transitions on the places needed and are made ohmic 
contacts by surface treatment. By using this sys- 
tem of power supply. the number of connections is 
minimized and blocking condensors are eliminated, 
and minimum dimensions are prescribed by the dif- 
fusion lengths of the carriers in the respective junc- 
tions. The absence of connectors and terminals is 
an obvious advantage of this type of construction. 

Carrying one’s imagination a step further, we can 
visualize combinations of germanium, silicon, ferro- 
electric, ferromagnetic and other types of organic 
materials deposited automatically in volumes of a 
thousandth the space now occupied by electronics 
produced by ordinary methods. 

To achieve satisfactory circuits by these means, 
we will have to engage in a great deal of research 
and development work delving into the physics and 
chemistry of conducting, semi-conducting, insulating, 
dielectric, magnetic, ferroelectric and many other types 
of materials. 
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New Physical Phenomena 


While we can look for substantial reduction in 
size and weight of present types of electronic com- 
ponents through the use of better and more efficient 
materials and improved packaging techniques, our 
real breakthrough in micro-miniaturization will prob- 
ably come from some totally new approach and the 
continued exploitation of the newer concepts of elec- 
tronic materials. 

Let us rethink our circuits through in terms of 
what each component or group of components is sup- 
posed to do to the current or voltage. See if we can’t 
find a simpler way. Can we go from the input to the 
desired output directly? R, L, and C are mathematical 
concepts and may disappear as we go to the ultimate. 
We can treat a circuit as a short transmission line 
with distributed constants. Can we also use inter- 
related force fields (electro-static, magnetic, and 
others) to control the flow of current? 

Walter Hausz has another interesting idea. “Fun- 
damental to the many ways of making electronic 
equipment smaller is the realization that many of 
the things we want to do are at the information han- 
dling rather than the power handling level. Power 
levels of components can be in micro-micro watts 
before they approach inherent noise levels that jeop- 
ardize their operation.” Indeed, some sensory devices, 
such as the eye, already approach the ultimate and 
require very few quanta of input to produce a de- 
tectable signal output. 

When we compare electronic computers with the 
human brain, we see how much work is needed just 
to catch up with Mother Nature. Some of her designs 
are not vastly different from our own, but the dif- 
ference in size is astounding. Compare the micro- 
miniaturized human eye and nerve system to its elec- 





Fig. 3. The human eye is a micro-miniaturized trans- 
ducing, generating, modulating, and control system. 


tronic counterpart. Nature has contained in just sev- 
eral cubic inches the optical transducer and generat- 
ing, modulating and control system to convert a vis- 
ual picture into a parallel series of constant-ampli- 
tude pulse-modulated signals to the brain. A simpli- 
fied drawing of this system is shown schematically in 
Figure 3. An electronic system, using sub-miniature 
techniques, would require something of the order of 
120 cubic feet of space, or approximately 60,000 times 
larger than the human optical system. 





Would we not be wise to look more closely at the 
performance of organic materials in our efforts to 
micro-miniaturize? First, we should bring together the 
electron scientists and the organic or physiological 
scientists in an effort to bring them on common 
ground with common objectives. Then perhaps an 
effort should be made to create workable organic 
components and systems as well as to understand 
those produced in nature. Both organic components 
and systems should be analyzed. Nature has a mar- 
velous system of connectors. Perhaps these should be 
studied even more than the organic components. 

In the human brain, not only can a wealth of in- 
formation be stored in a very small space, but we 
have access to much of this information at a mo- 
ment’s notice. The random access problem has been 
solved and all the storage mechanisms needed are 
contained in a volume of several cubic inches, and 
during our most concentrated thinking, we are dis- 
sipating less than a tenth of a watt of power. 

Great gains can also be accomplished if we can 
find better ways of transferring heat away from com- 
ponents. Instead of protecting a resistor by embed- 
ding it in plastic material, could we surround it first 
by a thin coat of insulating material such as beryl- 
lium oxide, and then a peltier junction? Recalling 
the peltier effect, what other new ideas can we come 
up with in solid-state thermal converters to dissipate 
heat by converting it into another form of energy? 
Imagine several transistors cooling themselves on a 
peltier junction (Figure 4). 

Our goal is to be able to build electronic equip- 
ment of a size belonging more to the insect world 
than to our own, and of 100 per cent reliability 
under all conditions of pressure, temperature, shock, 
and vibration, 

Mother Nature did a marvelously expert job of 














Fig. 4. Peltier junction can be used to cool a small 
volume. 


creating the human brain. Its capacity is astounding, 
and its size a true achievement of micro-miniaturi- 
zation. But the human brain exists in delicate bal- 
ance with its environment, and it is temperamental. 
Temperature and atmospheric changes can snuff out 
its life, and its efficiency is greatly affected by the 
lack of rest and food. Through electronic micro- 
miniaturization we hope to be able to build a brain 
—a computer—which will be able to do much the 
same as the human brain but which will be impervious 
to damage from temperature, shock, vibration or any 
other antagonistic condition and which will still 
achieve the optimum in space efficiency. Reliability 
must not be compromised. The achievement of this 
goal is a long and difficult task. We have taken some 
first steps, but many new and novel concepts will 
have to be created. 





Dear D. R.*: 


We want to apologize for missing our personal 
letter to you last month, and want to take this oppor- 
tunity to point out some matters of importance about 
both the last issue (March) and this April issue. 

Not every issue can contain articles that have new 
concepts; that open entire new fields of thought and 
areas of work. So if you happened to miss (or skim 
over) the article “Logical Design with Symbolic Log- 
ic” by Bob Brooks in the March issue, go back and 
read it carefully. It is beautifully clear and simple, 
and a lot of future material which you will receive in 
I&A will presuppose your familiarity with this new con- 
cept—symbolic logic. And while you have that March 
issue, earmark the article “Cost of Pneumatic Control 
Systems” by Tommy Thomas. This is the result of 
years of work by Tommy, and Carbide & Carbon 
Chemicals Company deserves the applause of our en- 
tire field for making this invaluable data public. 

In this issue, you will learn how simple it is to 


*Dear Reader 


program a digital computer, in this case the ALWAC. 
(Next month you program the E-101, so you can com- 
pare the operations.) You'll like this article because 
it takes an operation that many consider to be very 
difficult and shows how really simple it is. 

We think you will get a kick out of George & Paul 
Amber’s “Yardstick for Automation,” on page 677. 
Also, the article “P-E-P”’ (pages 678-79) is important 
because it shows a simple and reliable way to use 
electric transmission with your familiar and reliable 
pneumatic instrumentation. 

The article “Trends in Pipeline Valve Control,” 
beginning on page 708, tells us that some exciting 
things are happening in the field of large plug- and 
gate-valve control. 

Our editorial this month covers the IRE Show for 
you. It includes some interesting new concepts sug- 
gested by Dr. Cledo Brunetti. Hope you like it, 

And we hope also that this issue finds you (read- 
ing) well and happy this month. 


Cordially 
Milt and the Editors 
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IBM GROWTH 


PRODUCT DEVELOPMENT ENGINEER: Before his recent promotion, 
this man was a member of a small engineering “team” (two 
M.E.’s, an E.E. and a model maker) in IBM’s Poughkeepsie 
plant. His specific project entailed the creation of the “ultimate 
package in printed circuitry.” His group “brainstormed” the 
project in continual sessions, putting the results in model form. 
Then the group would try to “tear the idea to shreds” in order 


to create something even better. 


Could you handle 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or scientist — 
or have equivalent experience—you may be qualified 
for such a position. Innumerable opportunities exist in: 


@ Photo and magnetic device 
memory 

@ Semi-conductor research, devel- 
opment, and manufacturing 


¢@ Manufacturing process control 


@ Computer systems planning 

@ Numerical analysis and 
programming 

@ Electronic circuit design and 
packaging 

@ Electrostatic phenomena 


© Real time systems engineering 


e Computer systems testing 


e Test equipment design 


Economic experts rank the electronic computer with 
automation and nucleonics in growth potential. More 
than 10,000 electronic computers will be in operation 
by 1966. IBM sales have doubled, on the average, 
every five years since 1930. IBM engineering labora- 
tory personnel quintupled in the past five years. IBM 
spent $19,000,000 on research and new product 
development in 1956. Salaries are excellent; company- 
paid benefits set standards for industry today. Person- 
nel turnover at IBM is less than one-sixth the national 
average. 

DATA PROCESSING ° 
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PRODUCT CONTROL ENGINEER: Promoted recently, this man form- 
erly worked at IBM’s Poughkeepsie manufacturing facilities. 
His job was to design information systems to insure a smooth 
flow of work through the plant. “It takes creative engineering 
ability to design these systems,” he’ll tell you, “and administra- 
tive ability to ‘sell’ a system to higher management and make 
it stick. If you possess this rare combination of abilities, this is 


the job for you!” 


their responsibilities? 


ELECTRIC TYPEWRITERS . 


FOR THE FACTS about an engineering career with IBM, 
just write, outlining background and interests, to: 


R. A. Whitehorne 

Mgr. of Engineering Recruitment, Dept. 3604 
International Business Machines Corporation 
590 Madison Avenue, New York 22, N. Y. 


Where would you like to work for IBM? 


IBM plants and laboratories 
are located in: 

Endicott, Kingston, New York 
City, Owego, Poughkeepsie, 
N. Y.; San Jose, Calif.; Wash- 
ington, D. C.; Greencastle, Ind.; 
Lexington, Ky.; Rochester, 
Minn.; Sherman, Texas. Branch 
offices in 189 cities through- 
out the U.S.A. 
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Fig. 18-1. The ALWAC 
III-E digital computer. 
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Fig. 18-2. Block diagram of 
ALWAC is similar to that of most 
digital computers. 


Programming a Computer 


DIGITAL AUTOMATION—NO. 18 


The art of programming a computer is 
the simple one of learning the technique 
for telling the computer where to go to 
get the data, what to do with the data, 
and where to place the result. The ma- 
chine makes no decisions except those 
programmed. 


MARTIN L. KLEIN 
FRANK K. WILLIAMS 
HARRY C. MORGAN 

Rocketdyne Div., 

North American Aviation, Inc. 


messenger boy. One tells him where to go, what to 

get, and what to do with it. In a digital computer, 
one tells the machine where to get the data, what to do 
with it, and where to place the result. In other words, a 
computing-machine program is essentially a detailed rout- 
ing procedure which guides the machine for every and 
any contingency. Contrary to common belief, the machine 
is unable to make decisions for itself and always relies 
on the programmer for what steps to take. 

We are going to go through some of the basic steps 
in programming a digital computer: the discussion will 
revolve around a real computer, the ALWAC III-E. This 
machine (Fig. 18-1) is used as an example because it 
in a versatile low-priced digital computer. 


Pirresenze os. a computer is like dispatching a 


Hexadecimal Language 


The fundamental language for instructions given to 
ALWAC is a hexadecimal number system. This is a 16- 
symbol code (Table 18-1), and as there are only 10 
arabic numerals it is customary to designate numbers 11 
through 15 as letters. Note that 4 binary bits represent 
one hexadecimal column—that is, any one hexadecimal 
digit can be represented by four bits. 

The basic organization of ALWAC (Fig. 18-2) is 
the same as that of most digital computers. Data and in- 
structions are stored on a magnetic drum. 

Arithmetic operations, such as addition, subtraction 
and multiplication, are performed in 3 registers known 
as the A, B, and D registers, each of which holds one 


word. 
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Table 18-1—Hexadecimal Code 


Decimal Hexadecimal Binary 


OCOnouvaAwn—-o 


On? On TT? COMUNE MaAWNrH—O 














Table 18-2—Instruction Codes, ALWAC III-E, 
By Groups 


ARITHMETIC COPY & EXCHANGE 
Add Exchange A and W 
Subtract Copy A to W 
Minus add Copy WtoA 
Minus subtract Copy MtoA 
Long add Exchange A and B 
Long subtract Copy B to W 
Multiply Copy W to B 
Multiply by D Copy BtoA 
Add multiply Exchange A and D 
Add multiply by D Copy D to W 
Divide Copy W to D 
Divide by D Copy DtoA 
Long divide Exchange A and E 
Long divide by D Copy E to W 

Copy W to E 
Copy Eto A = 
Copy address to 

ACCUMULATOR Copy half to W 

22 Round off Copy Address to A 

28 Clear A Copy half to A 

2c Absolute value Extract (D) 

2e Reverse A sign Extract 

3e Complement A 


BLOCK COPY 
SHIFT Copy to | 
al Double shift right Copy to Il 
Double shift left Copy to Ill 
Shitt right Copy to IV 
Shift left Copy from | 
Float Copy from II 
Copy from Ill 
Copy from IV 


INPUT-OUTPUT 
iter tn JUMP & RELATED 
Alphabet in Jump 
Hex. out Control jump | 
Alphabet out Control jump 2 
Sign in Count down 
Sign out Non-zero jump 
Number out Stop 
Type Less than zero jump 
Punch Overflow jump 
Both Overflow if A smaller 
Neither Reverse overflow 


Two instructions can be doubled up if the first is an even-num- 
bered instruction; but it must be made odd by adding |. The 
second can be any instruction not requiring an address. 

Odd numbered instructions will have their addresses automatically 
modified if the instruction is made even by subtracting |. 
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A word consists of 32 binary bits—equivalent to 8 
hexadecimal characters plus sign. A typical word might 
be as shown in Fig. 18-3 

Note in Fig. 18-3 that one part of the word is devoted 
to an instruction and the other part of the word is de- 
voted to the address; note also that each word of 32 
binary digits represents two successive operations. 

It is customary to organize all of the programming 
on a data sheet (Fig. 18-4). Note that each word has 
room for the data shown in Fig. 18-3. Note also that each 
word is numbered in hexadecimal notation. 

Fig. 18-5 shows the instruction progression. Instruc- 
tions | and 2 are written on the top “word.” Instructions 
3 and 4 are written on the second word, etc. 


Instructions 


Ordinarily, one designates instructions and the _|lo- 
cation from which the data to be operated on are ob- 
tained, Thus, one may say to the machine: 
1. Find the number on the drum in position O01. 
2. Place it in the “A” register. 
3. Find the number on the magnetic drum in position 
03. 

4. Add it to the number which is now in the “A” 
register, 
Take the result and put it back on the magnetic 
drum in position 05. 

In programming the machine, one must think through 
each and every step in this manner and then, using the 
data sheet shown in Fig. 18-4, record these instructions 
in the hexadecimal code used by the computer. The fol- 
lowing few instructions will serve as illustration: 


él Add 
67 Subtract 
e7 Multiply 


x complete list of instruction codes, by group, is given 

» Tab le 18-2. 

* addition, the following symbols and facts are of 
importance: 


1. A register accumulator holds sums, differences, and 
remainders. 

2. B register holds multiplicands, dividends, and quo- 
tients. 

3. D register holds multipliers and divisers. 

4. W—a word location of the total of 128 available 
in the working storage. 

5. M—a word location on the main memory. 


Adding Two Numbers 


Let us add two numbers previously stored in the work- 
ing memory in, say, positions O01 and 03. To build up 
this example on the data sheet, we proceed as follows: 


The first step is to enter the number already in mem- 
ory location O01 into the accumulator, after finding it 
(this automatically clears the accumulator of what was in 
it). This step is instruction number one and, therefore, 
our data sheet now looks like Fig. 18-6. 

Now we must add to this the number in storage loca- 
tion 03. Entering this on the coding sheet, we now have 
Fig. 18-7. The sum is now standing in the “A” register 
and all that remains is to transfer it back to memory 
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Fig. 18-3. One instruction word has 8 hexadecimal digits (or 32 binary bits) plus sign. Note 
that this one word comprises two instructions and two addresses, and that each word of 32 bi- 
nary digits represents two successive operations. 
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Fig. 18-6. First step in add- 
ing two numbers is to enter one 
of the numbers (the one al- 
ready in memory location 01) 
into the accumulator. This is 
done by instruction ''79." 














00; 79) 0l 


61 


03 | 80 











Oc j(7) (8) 

















04/ 49/05 84 









































Fig. 18-7. Second instruction 


























Fig. 18-5. Instruction progres- 
sion for the first eight instruc- 





(61) adds number in memory lo- 
cation 03 to the number in the 
accumulator. Result remains in the 


Fig. 18-8. Third instruction (49) 
transfers the sum standing in the 
accumulator (A register) into 


tions. accumulator. 


location 05. This instruction results in a coding sheet 
as shown in Fig. 18-8. This simple program is now com- 
plete. As matters stand, we have the original numbers 
which were added still in the memory locations 01 and 
03, and the sum in memory location 05 and in the “A” 
register. 

These three steps would be evaluated in three milli- 
seconds on ALWAC III-E. 

The reason for such detailed listings on the data 
sheet is that one must be fully aware of everything that 
is going on, and the status of all of the registers. One 
must not forget that a memory location has a number 
stored in it and then dump in another number in on 
top of it, because the previous number will be lost. 


location 05. 


Adding a Series of Numbers 


As a further illustration of programming, a program 
of slightly greater complexity will be given. Let us sup- 
pose that nine numbers are stored in consecutive memory 
cells from 10-18. A number called n (which is smaller 
than nine) is stored in cell, say, la. The following is a 
routine which will store in cell 1b the sum of the first n 
of the nine numbers which are stored in memory loca- 
tions 10-18. If n is 4, for example, we will add the first 
four of these nine numbers and obtain the resultant sum 
in memory cell 1b. In this instance, the number n is four. 
Note that we do not know what the numbers are in 
memory cells 10-18 because they have been placed there 
from some previous part of the program. 
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Fig. 18-9. Block diagram, or course of logic, for add- 
ing a given number of numbers in a series of numbers. 
Program is called a branch type or escape type because 
output of certain blocks can branch into various paths. 


the numbers are in memory cells 10-18 because they 
have been placed there from some previous part of the 
program. 

Ordinarily, in programs of this complexity, it is cus- 
tomary to first plan the steps with a block diagram. This 
serves as a course of action which checks the logic and 
yet does not get the programmer into the specific details. 
The block diagram for the problem suggested is shown 
in Fig. 18-9. This general type of program, in which 
one of the blocks has a single input and a multiplicity 
of outputs (such as the block labeled “Jump if not 
Negative”), is known as the branch logical program. That 
is, steps are introduced so that the program can tell 
whether it has completed itself or should go back around 
the loop. This branch block is sometimes known as an 
escape. 

It might be pointed out that this program is not the 
most obvious way of adding the nine numbers stored in 
cells 10-18. One could, in principle, simply write a pro- 
gram with a series of nine additions and arrive at the 
same result. However, a program written with branch 
logic considerably reduces the number of steps in the 
program and puts the burden of repeating the addition 
steps only as many times as required on the machine. 
Therefore, the logical block “Jump if not Negative” in 
the block diagram of Fig. 18-9 is essentially a point 
at which the computer decides how many additions it 
has made. If it has made n additions, the program stops: 
if it has not made n additions, it goes back around the 
loop again and continues adding until the number of 
additions desired by the programmer is made. 

As a secondary step, the block diagram is converted 
into a flow chart as shown in Fig. 18-10. The flow chart 
shows the specific instructions to carry out the steps 
desired, with brief notation which refers it back to the 
block diagram to insure that everything is being done. 
Referring to the flow chart, one sees the first three in- 
structions as 79, 6110, and 49. These three instructions 
together represent the add block in the block diagram 
(79 is an instruction which brings a word in the memory 
into the add or A register; 6110 is the instruction which 
adds storage location 10—whatever this number may be 
—to the number in the A register: 49 takes this sum and 
places it back into the memory location specified). As 
the sum is to be stored in cell 1b, the complete program 
for the add step reads 79 1b, 6110, and 49 1b. This is 
shown at the left in Fig. 18-11, the data sheet. 

Referring once more to Fig. 18-10, the change “add” 
address block is represented by the second three instruc- 
tions 79, 61 1, and 49. These instructions mean (1) take 
a number from memory, (2) add one to it, and then 
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CHANGE "ADD" ADDRESS 





JUMP IF NOT ZERO 


SToP 


Fig. 18-10. Flow chart for block diagram of Fig. 18-9. 


(3) put it back in a memory location. This is an address 
modification which essentially replaces the 10 in 61 10 
by the next highest number so that when the program 
repeats, it will take the number stored in the next mem- 
ory location, having already added the number from 
the previous addition. In other words, in the first time 
around, we have picked up the number in memory |o- 
cation 10 on the command 6110. This second block 
has now changed this command to 6111, so that on the 
second time around the number added will come from 
memory location 11. On the third time around, this ad- 
dress will be modified to pick up the number 6112, etc. 

The numbers 79, 67, and 49 are the “count down 
block.” This is essentially a tally of the number of ad- 
ditions made. As we wish the machine to add only the 
first four storage locations, we use the number 4 for the 
letter n. The 79 instruction brings this particular number 
from the memory location, and the instruction 67 sub- 
tracts one from this number. The instruction 49 puts 
the difference back in memory for use the next time 
around, 

Note that when we have gone around the loop n times 
the number that is put back in memory is zero (4 — 4 
= 0). This indicates that the desired number of addi- 
tions has been completed. 

The criterian for whether the program is complete or 
not, is whether this number is zero. We take advantage 
of this at the branch point with the instructions 19 and 
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lb: 19 tests to see if the number in A is zero; if it is, it 
ignores the address and proceeds to the next cell for its 
next instruction. This instruction (1b) is a stop for the 
machine. If the number is not zero, the program trans- 
fers to the address specified in the 19 command, which 
is the beginning of the loop. Finally, we need two com- 
mands to call the sum to the “A” register and print it 
out. After that, the machine stops; thus, cell 81 contains 
a 79 instruction, while cell 05 contains the instruction 
{5c8 ({5 tells the machine to output numbers, the c tells 
it to convert from hexadecimal machine language to 
decimal, and the 8 indicates the number of digits to be 
printed out by this command). 

We have concluded the list of instructions, or steps, 
to execute the program. All that remains is to specify 
the particular memory locations and to place these in- 
structions in a systematic order so that they can be 
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punched on, say, paper tape. This tape then can be fed 
into the input of the computer and all of these instruc- 
tions can be stored internally for the execution of the 
program anytime the machine is instructed to go through 
this program. The complete data sheet for this particular 
program is shown in Fig. 18-11. 


Payroll Computation 


One typical application for computing machines is 
payroll computation. Payroll is probably, at present, 
the most common use for automatic calculating equip- 
ment, particularly where the same payroll deductions 
and computations are required for several thousand per- 
sons every week. 

One part of the payroll computation is the calculation 
of the FICA tax each week at a rate of 2% on the first 
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Fig. 18-12. Block diagram of logic required for pay- 


roll computation. 





79 P CALL P TO A-REGISTER 

67 (4200) SUBTRACT $4200.00 

id ® IF DIFFERENCE IS LESS THAN ZERO, JUMP TO ® 

28 OTHERWISE CLEAR THE A-REGISTER 

49 STORE ZERO AS THE TAX, t 

" JUMP TO 

2c ABSOLUTE VALUE (MAKE R POSITIVE) (R IN A—REGISTER) 
51 SET OVERFLOW IF |RI< Ipl 
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STORE NEW P 

EXIT 

SHIFT R TO B REGISTER 


Fig. 18-13. Flow chart for pay- 41 
roll problem. 


$4200.00 of the years total pay. Thus, two tests must 
be made—one to determine if the employee has reached 
$4200.00 in total earnings this year, and if not, then 
to determine whether this week’s earnings will cause 
his total to exceed $4200.00. In this latter case, only that 
part of this week’s pay which brings his total to $4200.00, 
and noi the surplus, is taxable. 

The storage cells are presumed to hold data as indi- 
cated, some inserted by a previous portion of the pro- 
gram, some generated in this program, and some stored 
for access to a further part of the program not shown. 
The decimal points are added at time of output since all 
amounts are uniformly carried in sets. 

The first step, here again, is to set down the mathe- 
matical operations of the logic to perform the two tests 
required. This is done in the block diagram in Fig. 
18-12. Note that there are several branches in the logic. 
The principal branch is a decision as to whether the total 
earnings P, exceed or do not exceed $4200.00. In the 
event they do, the weekly FICA (t) is 0 because there 
would be no deduction and we simply add this week’s 
pay (p) to the pay to date (P), and store the result 
for next week. This is the “no” branch in the logic. If 
the total pay is less than $4200.00, we go down the 
“ves” branch. 

The second test is to determine the residual (R) which 
is taxable. That is, what part of the weekly pay is to be 
taxed? If the total weekly pay is taxable, we go down 
the sub-branch “yes”; if only a part of the weekly pay 
is taxable, we go down the “no” branch. Whichever 
amount is chosen, 2% (1/50th) is calculated in block 
D. This is the essentially simple computation necessary 
for making a payroll. The flow chart is shown in Fig. 
18-12. 

The machine coding sheet is shown in Fig. 18-13. 
The first instruction calls the employee’s total pay from 
memory into the A register. We next subtract the fixed 
quantity $4200.00 stored in 2b, and then make a branch 
in the logic with a less-than-zero jump. This latter 
instruction is in cell a4. 

To continue down the “no” branch, we clear the A 
register (28) and then store 0 as the tax. Instruction 
2c tells us to jump to location be, which has the instruc- 
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tion 79, 23. This latter instruction copies the total pay 
from memory location 23 into the accumulator. The 
following instruction (21) tells the machine to add the 
employee’s weekly pay (p); then instruction al stores 
the initial total earning payment in the original mem- 
ory location 23. Instruction 25 terminates the program 
and stops the machine. 

The “yes” branch for the logic which covers the situ- 
ations where the total pay is still taxable is not shown 
in its entirety—but requires only six more steps. 
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Fig. 18-14. Part of 
coding sheet for pay- 
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A Yardstick for Automation 


Various techniques have been used to classify automation de- GEORGE H. AMBER 
vices into basic sub-units. James Bright used the graphic “Auto- oad 

mation Profile,” Leaver and Brown wrote a “Functional Mor- PAUL $. AMBER 
phology of Mechanisms,” and Amber and Amber here propose Niialiees a “ is hants 
a mathematical notation based on the information and energy. ee eee 


Characteristics of this 
order of automaticity 


Examples of devices and machines 


Human faculty 
having this order of automaticity 


accomplished by machine 


Order of 
Automaticity 


Zero Order None. Replaces no human en-| Includes all hand tools. They | Shovel, knife, hammer, pliers. 
ergy or control function. ‘increase worker's efficiency, but 
| replace no human function. Piet: 
| Includes all hand energized Block & tackle, pencil sharpener, 
machines. They give mechanical | bow & arrow, pump, can opener. 
advantages, but replace no hu- | 
man function. 
| Energy required to do basic} Uses mechanical power source, | Cement troweling machine; bench 
machine function. but machine feed and control) saws; pneumatic drill; portable 
completely dependent upon | electric tools; floor polisher; wood 
operator. lathe. 


First Order 


| All energy required to do/| Uses 100% mechanical power,| Radial drill, bench lathe, power 
basic machine function. Also | but operator must do complete | hack saw, pipe threading machine. 
automatic feed. set-up, and on-off and control. | 
Completely self acting—the | Turret lathe; transfer machine; 
first true “automatics. “Open | grinding machines; gear hobbers; 
loop" performance. | screw machines; special manufac- 
| turing machines, such as for ciga- 
| rettes, lamp bulbs, and bottling. 
Monitoring machine perform-| Measures machine perform- | Ruling engine, honing machines, 
ance. ance, compares to a standard,/ cold reduction mill, chemical 
corrects machine as necessary.| process plants, oil refineries, 
"Closed loop" feed back con- | generators, speed regulators, level 
trol performance. | __ | controls. 
Machine control is based on! Machines that use small special 
automatic solution of control| purpose computers such as ma- 
equations. | chine-mean computer; standard 
: as _ | deviation computer. 
| Obeying complex logic, per-| Machine control is based on| Telephone circuits, bowling pin 
| forms "deductive reasoning". | automatic solution of complex | spotter, elevator controls, cypac 
formal logic conditions (A;| machine controls, "Robots." 


Second Order 


Third Order Controlling the machine. 


Fourth Order 


= : : 
| Performing calculations. 


Fifth Order 


Sixth Order 


Seventh Order 


| 
to by experience. 
| 


and A; overlap somewhat) _ 
Machine learns from its mis- 
takes, and attempts different 
modes of operation as neces- 


| A paper talk machine so far, which 
is theoretically possible, but has 
not yet been attempted 


sary, and improves its tech- | 
_ | niques. 
| Performs inductive reasoning. | Machine extrapolates from its | This could be an automatic Opera- 
|Has intuition and executive | experience, and forms modes| tions Research machine that sets 
| type judgment. of operation beyond actual ex- | up much of its own local program- 
| perience, resembling intuitive | ming. 

__ | operation and judgment. 


Eighth Order 





| Machine comes up with origi-| As there is no agreement what 
nal, creative concepts, and can| constitutes creativeness for men, 
work beyond its programming. | there will be no agreement on 
creative machines. Do we want a 
machine of this type? 


Ninth Order "| Creativeness—originality. 


Machines give the orders to Science fiction writers take over 
the operators and designers. | from here. A dictatorship by ma- 
chines! 


Dominance 


Tenth Order 


6. James R. Bright, “How to Evaluate Automation,” Harvard 
Business Review, July and August, 1956. 

7. George H. Amber and Paul S. Amber, “A Yardstick for 
Automation,” American Machinist, Aug. 13, 1956. 
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Fig. |. Transmitter accepts pneumatic input and uses pres- 
sure-sensitive resistance element to produce a d-c output. 
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URING the past two or three years there have 

been many papers written and many panel dis- 

cussions held on the relative merits and demerits 
of electronic and pneumatic control systems. 

Just as hybrids have been shown to have marked 
superiority over pure bred strains in fields such as 
agriculture, perhaps a hybrid system may be the real 
answer to this electronic-pneumatic dispute. 

Electric transmission for measuring, controlling and 
recording systems in industrial plants has been pre- 
ferred in many cases for the following reasons: 

1. Electric transmission lines are relatively in- 
expensive to install. 

2. Electric transmission lines are relatively trouble- 
free and inexpensive to maintain. 

3. Velocity of propagation of a signal down the lines 
is extremely high. However, it is our opinion that the 
advantages of electric transmission systems, compared 
to pneumatic systems, have been somewhat neutralized 
by the complexity of the equipment necessary for con- 
verting measured variables or pneumatic control 
signals to electric signals. 

Ideally, the equipment used in conjunction with elec- 
tric transmission systems should have the following 
characteristics : 

1. No vacuum tubes, transistors or troublesome 
components should be used. 

2. The critical electrical energy level necessary to 
cause an explosion should be at least 500% above that 
actually available. 
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3. Transmission signals should be direct current 
(we have chosen 3-15 milliamperes) so as to be in- 
sensitive to 60-cps pickup, and also because a d-c 
signal is easier to use in high-speed scanning systems. 

The d-c transmission system to be described, com- 
prising a transmitter and a receiver, satisfies the re- 


quirements outlined. 


The Transmitter 


A pressure to direct-current transducer is shown in 
Fig. 1, with the output current transmitted to a cur- 
rent-to-air-pressure converter shown in Fig. 2. In the 
transmitter, force applied to the flexure pivoted beam, 
via the measuring spring, affects the pneumatic 
flapper-nozzle separation. This results in a change of 
the nozzle back pressure which, when applied to a dia- 
phragm connected to a force-sensitive element, causes 
a corresponding change in its resistance. (Convention- 
al carbon piles and pressure-sensitive powders may be 
used for this component.) This change of resistance 
produces the change in line current necessary to bal- 
ance the beam via the voice coil (pot coil). Thus, a 
direct-current output is obtained that is directly pro- 
portional to the measured variable applying the input 
force to the beam. 

This transducer utilizes the large power gain avail- 
able from a flapper-nozzle pneumatic amplifier instead 
of making use of electronic circuits. The input signal 
is force (from any measuring element); the output is 
direct current. 





Fig. 2. Receiver converts d-c input into an equiva- 


lent pneumatic output. 
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The Receiver 

The basic current receiver, or current-to-pneumatic- 
pressure converter, shown in Fig. 2 is similar to other 
equivalent devices on the market. A change in the re- 
ceived current in the voice coil changes the flapper- 
nozzle separation, and a corresponding change in 
nozzle back-pressure is used to balance the beam via 
the feedback bellows and spring, as well as for actuat- 
ing a control valve or other pneumatic equipment. 

The authors feel that the use of a high-capacity pilot 
valve in such a device is very important when attempt- 
ing to supply air to pneumatic devices having large in- 
put volumes. Otherwise the advantages of instantane- 
ous transmission of signals is nullified due to the time 
constant of the pneumatic output system. 

It is clear that the input motion may be from various 
elements such as bourdon tubes, bellows, filled systems 
or mechanical pickups of various types, so that the 
system can be applied to direct process variable trans- 
mission and to valve positioners as well as control 
signal transmission. 

Under development also is an electric-pneumatic con- 
troller which receives a current representative of the 
measured variable from the transmitter, and has an 
output current to be transmitted to the current receiver 
for actuating the control valve or other devices. The 
controller utilizes the same construction as the trans- 
mitter but has an appropriate feedback network so as 
to produce proportional, reset, and rate actions. The 
air supplied to the system is used only as a power 


AIR OUT 


RALPH V. COLES, DUDLEY D. NYE, 
and ROGER F. WERNLUND 


Fielden Instrument Div. 
Robertshaw-Fulton Controls Co. 


amplifier and does not appear as an input or output 
signal. It is clear also that the feedback bellows in the 
receiver can be used to position the pen of a recorder. 

Thus a complete measuring, recording, transmitting 
and controlling system with electric transmission has 
been evolved without the use of vacuum tubes or elec- 
tronic components. The authors feel that the standard 
current variation of 3-15 milliamperes is a wise choice 
because 3-15 psi is the standard range for pneumatic 
equipment. Thus in cases where the system is used in 
conjunction with other pneumatic systems no conver- 
sion factors are necessary when observing and com- 
paring currents and air pressures. 

A family of transducers (primary elements) are 
being designed around the system for test and evalua- 
tion. 

While the d-c system, as compared to a 60-cycle a-c 
system, is probably somewhat less susceptible to ex- 
traneous interference and pick up, we do not regard 
this as a major factor in an individual-channel system, 
In both cases the output signals of all primary-element 
transducers can be standardized so that they can be 
applied to multipoint recorders or low-speed scanning 
or data-reduction systems equally easily. However, if 
we are to use a scanning system, scanning controller, 
or print out system having a high rate of scan, say 300 
to 600 points a minute, then the d-c system transducers 
are superior. 


Abstracted from ISA Paper 56-28-1. 
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Fig. |. Jas. P. Mag 
temperature instrume 
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Fig. 3. With a wide range of 
standard dial-plate screen stencils on 
file, printing dial faces for a new 
order necessitates merely placing the 
appropriate stencil in the silk-screen 
printing frame and running off the 
desired number of impressions. Photo 
shows Newman removing completed 
dial from the press. 
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Fig. 2. Sam Carlino, company engineer, 
inspects one of the standard dial-plate 
silk-screen stencils prepared by the Kodak 
Ektagraph process. According to Ed New- 
man, in charge of silk screen operations, 
use of photographic stencil techniques in 
printing dial face markings has resulted 
in long-run economies by assuring predict- 
able results and allowing standardization 


of handling methods. 





Fig. 4. When a new order comes 
through, for which there is no stencil 
on file, a new stencil is prepared by 
exposing a "positive of the new 
marking positioned in contact with 
Ektagraph film. 


Fig. 5. Developing the image 
takes 75 seconds. 


oped film in contact with a silk screen 


Fig. 6. Newman places the devel- > 
and allows it to dry for five minutes. 


4 


we Fig. 8. The finished product. According to Newman 
Fig. 7. Gelatin base is stripped from the Ektagraph and Carlino, with the trend toward complex, multi-color 
film leaving the photographic stencil adhered to the silk. dial faces, standardized procedures of photoscreen print- 
The stencil is now ready for printing process. ing make possible considerable economies. 
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“HARD-BOTTOMED" BINARY SCALER 


The term “hard-bottomed” refers to a method of stabi- 
lizing tube operation in the conducting state by causing 
the tube to draw appreciable grid current. In this mode of 
operation, plate voltage is little affected by changes in 
grid current and cathode emission which occur during 
the life of a tube. 

Tube life in this circuit is said to exceed 10,000 hours 
for most tubes. Circuit will also operate with tubes hav- 
ing wide differences in emission and showing unbalance 
hetween the two triode sections. 





AAAAAA, 
AAAAAA 
VWVVVVVY 


= mo 
































AAAAAA 








c>! in uuf 


Circuit differs from the flip-flop described previously 
(I&A, Feb. 1955) by the coupling diode, introduced by 
Higinbotham, which allows the state to be changed by 
each negative input pulse. Resistor values are chosen to 
obtain a grid current of 0.28 ma in the conducting triode 
section. Voltages and currents are shown on the diagram 
for the condition in which the left-hand triode is cutoff 
and the right-hand triode is conducting. 

When a negative input pulse is applied, the 6AL5 diode 
conducts, and the pulse appears at the triode plates. Both 
grids are driven negative via the 33-uuf coupling capaci- 
tors. The left-hand triode is not affected, as it is already 
cut off; however, the negative signal on the grid of the 
right-hand section starts regenerative action that quickly 
cuts off the tube, throwing the left-hand triode into con- 
duction (because the grid of the left stage is returned 
to the plate of the right stage). Circuit voltages are then 
reversed from those shown. 

Note that although the left-hand triode is initially cut 
off, its plate voltage is considerably below the supply 
voltage. This voltage drop results from the current drawn 
through the plate supply resistor (47K) by the diode 
coupling resistor, and the current drawn by the 150K- 
330K resistors to the conducting grid. 

Circuit will resolve pulse pairs separated by 5 micro- 
seconds. Resolution can be improved to 1.5 usec by add- 
ing “grid-catching” diodes to limit grid voltage swings. 

Input: Negative pulses, 12-v minimum amplitude, dur- 
ation unimportant, but rise time should be 0.5 usec or 
less. 


Output: 8l-v swing, polarity depending on previous 
state. 

Resolution: 5-usec pulse pairs. 

Power Supply: 270 v at 3.8 ma; 6.3 v ac at 0.3 a. 


Source: C. C. Harris, P. R. Bell and G, G. Kelley, Oak 
Ridge National Lab., Oak Ridge, Tenn.; also JRE Trans- 
actions—Nuclear Science, March 1956. 
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“HARD-BOTTOMED" CLOCK MULTIVIBRATOR 
HAS 0.1% STABILITY 


Accurate timing is obtained in this circuit by operating 
the conducting tube with a small grid current and with 
screen current large compared to the plate current. Under 
these conditions, plate voltage of the conducting, tube 
is of the order of 1 volt, and changes little with tube 
characteristics (the “hard bottoming” principle). 
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Plate supply voltage is regulated by a VR tube at 108 
v de. Hence the initial voltage on the timing RC circuits, 
which is equal to the difference between supply voltage 
and the conducting plate voltage, is held within close 
limits. (This initial voltage step is the largest factor af- 
fecting multivibrator stability.) 

Circuit is otherwise a conventional free-running multi- 
vibrator. Pulse repetition rates of 1 or 10 per second may 
be selected by means of the switch, which changes capaci- 
tance in both RC circuits. Initial adjustment of fre- 
quency is by the two potentiometers (5 meg for the low 
repetition frequency and 0.5 meg for the higher). For 
0.1% stability, the circuit needs readjustment about once 
every two weeks. 

Timing RC resistors are returned to the supply voltage 
(rather than ground) to provide a steeply rising timing 
waveform when switching occurs. Temperature-stable RC 
components should be used in the timing circuit. 

Hard-bottomed pentode multivibrators have been found 
to operate with as little as 0.04% frequency change per 
percent of supply-voltage change. Variation from tube to 
tube is much less than 1%. In a similar circuit, miniature 


tube types 6AK5, 6BH6, 6AU6, 6AJ5 and 6AS6 were 





CIRCUITRY 


The circuit is the heart of all electron- 
ics. Here are 4 more basic and interest- 
ing circuits. Unless marked, resistors 
are in ohms, capacitors in microfarads. 


interchanged, although they are not normally considered 
as equivalents. Maximum variation in frequency was less 
than 2%. 

Hard-bottomed multivibrators have a tendency not to 
commence oscillation when power is applied, as both 
tubes may conduct with loop gain too low for oscillation. 
This may be overcome by providing a pushbutton to 
manually cut off one tube temporarily. 

Output: Positive pulse, 107 v amplitude; duration ap- 
prox. 1/3 period (at right-hand plate). 

Repetition rate: 1/sec or 10/sec, selected by switch. 

Stability: Needs readjustment once every two weeks for 
0.1% stability. 

Power Supply: 108 v de at 1 ma. 

Source: C. C. Harris, P. R. Bell and G. G. Kelley, Oak 
Ridge National Lab., Oak Ridge, Tenn.; also /RE Trans- 
actions—Nuclear Science, March 1956. 


PHOTOELECTRIC TRIGGER CIRCUIT: 


This circuit was used to trigger a counter chronograph 
in making projectile velocity measurements. Two accu- 
rately defined beams of light (called “light screens”) are 
mounted in the path of the projectile, spaced 10 inches 
apart (within 0.001 inch). Each light beam is focussed 
on a separate 931A photomultiplier tube in its own trig- 
ger circuit. 





When the shell passes through the light beam, the 
amount of light falling on the photomultiplier is reduced. 
and its anode current decreases. This reduction of current 
in the 1-megohm anode resistor produces a corresponding 
rise in anode voltage. As the base of the shell passes out 
of the beam, the anode voltage drops abruptly. This nega- 
tive-going part of the signal is passed through the 50-uuf 
coupling capacitor to the grid of the 6AG5 amplifier, 
producing a positive pulse at its plate. This positive pulse 
is coupled through to the grid of the 2D21 thyratron tube 


and fires it. Reset switch is a normally-closed pushbutton. 

The thyratron, when fired, has a plate-to-cathode volt- 
age drop of 8 volts; balance of the 300-v de plate supply 
is divided between the 30,000-ohm plate resistor and the 
2700-ohm cathode resistor, with 24 volts appearing at the 
cathode. The rising portion of this output is coupled 
through the 0.01-uf capacitor to a counter chronograph: 
output of the first light-screen trigger circuit turns on the 
counter gate, and output of the second turns it off, 
stopping the count. 

The thyratron is used in this circuit to prevent the 
circuit from giving a second output if a particle of un- 
burned powder should pass through the light screen. 
Once fired, the 2D21 remains conducting until the Reset 
switch is momentarily opened, disconnecting the plate 
supply voltage. The NE51 neon lamp is lighted when the 
thyratron has been reset; it goes out when the tube fires 
because the voltage drop across the 2D21 and cathode 
resistor is too small to sustain it. 

Deceleration of projectile upon striking armor was 
also measured—by double-differentiation of a position 
signal, established as tail of projectile uncovered slit of 
light. ( Differentiation circuit will be shown in the future.) 

Output: 24-v positive-going pulse. 

Power Supply: 300 v de at 20 ma, 
ma, —675 v de at 1 ma: 6.3 v at 0.9 a. 

Source: John C. Lindsay and A. Victor Masket, U. of 
North Carolina, Chapel Hill, N. C.; also Review of Sci- 


entific Instruments, July, 1954. 


150 v de at 1.5 


WIDE-BAND AMPLIFIER HAS 
GAIN OF 100 UP TO 200 KC 


Feedback is used in this general-purpose RC-coupled 
amplifier to broaden frequency response and _ stabilize 
gain. Feedback via resistor R3 reduces gain by about 10 
db, to provide stable gain of 100 which is relatively in- 








33K 
OUTPUT 
































dependent of tube and power-supply variations. Capaci- 
tor Cl decreases feedback at high frequencies to extend 
pass band. Frequency response may be modified by 
other frequency-compensation networks. 

Input: 0.3 v peak-to-peak maximum. 

Gain: 40 db voltage amplification (factor of 100). 

Frequency response: 1 db from 9 to 200,000 eps. 

B Supply: 200 v at 2.5 ma. 

Source: Circuit Z-8324, EECO Production Co., 827 
. Vermont Ave., Los Angeles, Calif. 
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AUTOMATIC LOAD CONTROL 


The highly fluctuating load demand of the electric fur- 


naces at Allegheny Ludlum Steel Corporation’s works in 
Brackenridge and West Leechburg, plus the fact that a 
combined load is billed, necessitated a control system 


C. A. SCAMMON 


Allegheny Ludlum Steel Corporation 


to cut down the demand peaks. Savings are estimated 


at 20,000 kw (approximately $30,000) per month. 


power bill is based on two factors—(1) your maxi- 

mum power demand for some fixed period and (2) 
the actual kilowatt-hours consumed. 

The power rate which we are being charged at Alle- 
gheny Ludlum is more realistic than most; the rate states 
exactly what part is demand charge and what part is 
kilowatt-hours or energy charge. Our load, like most 
mill loads, is highly fluctuating, with the electric furnace 
loads the greatest offenders. 

Some years ago we began to question the haphazard 
way power was used and the peak demands created. Ever 
since, we have tried to control the peak with the primary 
objective of saving money on the power bills. 


|: you are a customer of a power company, your 


Power Peak Controller 


The electric furnaces were singled out, not only be- 
cause they are the greatest offenders but also because 
they are the easiest to control. An electric furnace can 
be cut back or cut off for a few minutes without harm 
to the product, but a rolling mill can’t be cut off with a 
strip only partially through the mill. 

Our problem was necessarily two-fold. First, we had 
to measure the load on the same basis the power com- 
pany measured it, and second, we had to control and 
reduce the peaks. We did this by means of a system 
worked out by the Leeds & Northrup Company. 

Our first requirement was to set up a system to meter 
the load. The problem was complicated by the fact that 
the loads of the West Leechburg and Brackenridge works 
are combined and measured by a single meter although 
the plants are about eight miles apart. We have enough 
synchronous load to maintain any power factor we wish. 
Therefore, once set, we need not worry much about pow- 
er factor. 

The greatest part of our power is purchased at 25000 
volts. West Leechburg has a single meter point, while 
Brackenridge has four. In order to measure and record 
the demands, we installed Sangamo thermal converters 
at each 25-kv metering equipment. These converters con- 
nect to potential and current transformers just as one 
would connect a polyphase meter. The output is a d-c 
signal in millivolts, proportional to the load being meas- 
ured, 

At West Leechburg one of these thermal converters 
feeds into a Speedomax recorder, which contains a 
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pulse-type retransmitter which transmits this record to 
a similar meter at Brackenridge (over leased telephone 
wire) where it is combined with the Brackenridge load 
to give the total load of the two plants. The retrans- 
mitter chosen was the “pulse” type which can be used 
for telemetering by telephone circuit, carrier current, or 
radio. The pulses are sent at 2'-second intervals and 
the length of the pulse depends on the load. By measuring 
the charge on a network of resistors and capacitors, the 
meter at Brackenridge interprets the signals and records 
them so that it duplicates the West Leechburg chart. 

The power company transmits the output of the ther- 
mal converter over a pair of telephone wires directly to a 
meter at Brackenridge, where the load is recorded. As 
the output of the converter is only a few millivolts, and 
as the signal had to go through 3 telephone exchanges 
and 20 miles of telephone pair, frequent interruptions 
occurred on the line which, we felt, we could not tolerate. 
Hence we added a 125-volt d-c relay to provide enough 
voltage to drive through almost any bad connection. 

At Brackenridge the outputs of all the thermal con- 
verters are connected in series and fed into a Speedomax 
recorder, similar to the one at West Leechburg, thus 
furnishing a record of all power metered at the Bracken- 
ridge Plant. Additional taps are taken off the thermal 
converters for metering the power to the two melt shops 
via two more Speedomax recorders. These recorders were 
originally installed to distinguish which melt shop was 
contributing more to the demand peak and to cut it back 
first. In practice it turned out the the load fluctuations 
were such that it was impossible to determine the offen- 
der with any degree of accuracy. Finally the relays were 
reconnected to cut back equally on both shops. 

Each recorder is equipped with a slidewire retrans- 
mitter to show the operator of each furnace the total load 

both his own and the other melt shop’s. However, we 
have found that this feature is of doubtful value. 

Both recorders at West Leechburg and Brackenridge 
are equipped with retransmitters which combine their 
signals to feed into the “Total Load Recorder.” This 
meter is also equipped with a pulsing device, similar to 
the pulse transmitter at West Leechburg, except that it 
has a mechanical drive for the shaft of a counter. This 
shaft turns only a part or a full revolution for every 
revolution of the timing disc, depending on the load 
being recorded. The counter is calibrated to read in kilo- 





Fig. 1. Control panel. 


watt-hours, the power consumption of both plants. A 
pair of contacts on the counter shaft is used to feed a 
signal to the load limiting device. 


The Control Board 


Fig. 1 shows the control board at Brackenridge. The 
West Leechburg meter is in the upper left-hand corner. 
rhe reading on this meter is telemetered over telehpone 
wires from the West Leechburg plant where the load is 
measured and recorded on a similar recorder. Under 
this recorder is the Brackenridge-plant meter, which re- 
cords and totalizes the outputs of all the thermal con- 
verters in the Brackenridge plant. In the center of the 
top row is the “Total Load Recorder,” which combines 
the loads shown on the West Leechburg and Bracken- 
ridge meters, giving the resulting instantaneous load for 
the two plants. It also integrates the total kilowatt hours 
consumed by the two plants. The integrator dial can be 
seen just above the center of the indicating scale. A pair 
of contacts attracted by the integrator drive shaft re- 
transmits the integrated load to a timer in the load con- 
trol unit. The two recorders on the right-hand side meas- 
ure and record the load of the 8/3 and 8/0 Departments, 
respectively, which are the two melt shops containing the 
electric furnaces. The instrument in the lower center is 
the Demand Controller. Above this meter and below the 
total load recorder is the Manual Demand Setter. It has 
the same range (0-150 megawatts) as the Total Recorder 
and the Demand Controller. In normal operation the 
reading on the Demand Controller is the same as the 
setting on the Manual Demand Setter. 

Three of the units in Fig. 1 (the Total Load Recorder, 
the Demand Controller, and the Manual Demand Setter) 
together with three electronic relays and two timer units 
(which are hidden behind the panels) constitute the 
control mechanism which limits the peak demand. 


The Control System 


Fig. 2 shows how the control units are tied together. 
An electronic relay, called the Excess Demand Relay 
(ED), is connected to two slidewire potentiometers, one 
moving with the dial of the Total Load Recorder, and 
the other on the main shaft of the manual Demand 
Setter. When the arm of the potentiometer connected to 
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Fig. 2. Controi is performed by three electronic relays 
connected to the various recorders. 


the Total Recorder passes the setting on the Manual De- 
mand Setter, this relay closes and a load limiting cycle 
begins. 

Two timers located behind the board then start to op- 
erate. One operates for a 15-minute period, the unit of 
time set by the power company for measuring peaks. It 
measures (at a constant rate) the number of kilowatt- 
hours as set on the Manual Demand Setter, timing out 
in exactly fifteen minutes, the time allowed for the load 
to even out. A second timer (the load unit) actuated by 
the Total Load Recorder, advances at a rate proportional 
to the load on the meter. Obviously, if the load on the 
Total Load Recorder is greater than the setting of the 
Manual Demand Setter, the second timer will advance 
faster than the first, and a second electronic relay called 
the Load Reducing Relay (LR) will close, starting to 
limit the load. 

When the load reading coincides with the setting on 
the Manual Demand Setter, a third electronic relay, the 
Control Reset Relay (CR), resets the entire mechanism. 
When relay CR operates, all control ceases, and a reset 
relay at each furnace closes, returning the motor-oper- 
ated rheostats to zero and the furnaces to full load. 


Results 


The rate is set up so that it costs Allegheny Ludlum 
$1.97 gross per KVA of demand for the first 15000 KVA 
and $1.67 gross for each KVA thereafter, with a 2% 
discount on the entire bill; thus savings of about $1.64 
per month per KVA demand saved can be accomplished. 

As nobody dares to shut off the control long enough 
to find out what the demand would be without control 
we have to estimate by going back into ancient history. 
Before the control system was installed, several peaks 
above 90,000 KVA were recorded. Since then the Hot 
Strip Mill was rebuilt (which added a connected load of 
23,750 hp), a Tandem Mill was added with a motor 
load of 9000 hp plus a lot of auxiliaries, and annealing 
and processing lines with a total active load of 5000 to 
6000 kw were added, while West Leechburg has stepped 
its load up to 4000 to 5000 kw. If this growth is analyzed 
it doesn’t sound unrealistic to say that close to 20,000 
kw per month in demand are saved, which at $1.64 per 
kilowatt amounts to well over $30,000 per month, 
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follows fast-changing variables with 


GZ ulstanding OW felures ° 


e Simplified design 
e Improved damping 
e High input impedance 


e Continuous standardization 
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@ REFERENCE DATA: Write for Instrument Data Sheet No. 10.0-21, 


“Ya-Second Pen Speed ElectroniK Recorder.”’ 
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split-second response 


ESIGNED to meet the special data-recording re- 

quirements of experimental stations, laboratories, 
and research centers, the new 1!4-Second Pen Speed 
ElectroniK Recorder fills an important gap between 
conventional large-chart recorders and oscillographic 
instruments. 


This new ElectroniK Recorder is the fastest large-chart 
instrument available today . . . the perfect solution for 
high-speed plotting of any function that can be reduced 
to a d-c millivolt signal. It offers the investigator ex- 
treme sensitivity, complete flexibility, laboratory pre- 
cision . . . the basic plus features of advanced Honeywell 
design. In addition, the recorder incorporates many 
new features the research man will appreciate: 


Easy range change— All components of the potentiom- 
eter bridge are located on one bakelite card. To change 
the range, merely put in the appropriate card. 


New design plug-in amplifier—has many times the 
power output of standard units . . . features high input 
impedance, easy accessibility, flexible gain control, and 
rugged construction. 


New pen and carriage designs— prevent pen clogging and 
paper tearing. Ball point pen easily removed. Trans- 
parent cartridge gives visual indication of ink supply. 


New slidewire and contacts—Designed for long life 


under high speed operation. 


Your nearby Honeywell sales engineer will be glad to 
discuss ways in which you can benefit from the new 

4-Second ElectroniK Recorder in your research work. 
Give him a call. . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


MINNEAPOLIS 


Honey 


INSTRUMENTS 


BROWN 


well 
Fiat ww Covtiols 





Interchangeable Chassis— Change recorder to indica- 
tor or vice versa without interrupting control. Simply 
Easily Serviced— All parts can be inspected during opera- pull out chassis, slide another in place. 
tion, without process interruption. To remove chassis 
completely, unscrew three finger-tight, self-sealing 
connections. 


Now you 
can gain 


Removable Regulator— Pneumatic assembly, consisting 
of regulator and switches, can be removed from rear of 
case without disturbing electrical connections—no need 
for an electrician to stand by. 


Quick-connect Mounting—Controllers have quick-con- 
nect switch permitting removal of the unit while process 
r ins on al control. 





Easily Disassembled—Unitized construction of all con- 
troller components simplifies maintenance . . . makes 
reassembly foolproof. No need to dismantle stack to 
clean pilot assembly. 








Only with Tel-O-Set Instru- 
ments—can you get: daily 
tear-off or 30-day reroll; 
screwdriver adjustment of 
span and zero; choice of 
three reset rates by moving a 
single screw; fast delivery. 





SAGA «in TEL-O-SET" 


eee advanced miniature pneumatic instruments 


Tel-O-Set miniature instruments accurately re- 
cord, indicate, and control process variables. 
They’re applicable to any process variable ...a 
savings in itself. And, further savings are accrued 
from these factors: Only a few models are needed 
for all applications . . . Personnel training time is 
minimized .. . Spare parts inventory is reduced 
... Process techniques can be changed without 
buying new instruments. The photographs point 


*Trade name Minneapolis-Honeywell Regulator Co. 


H 


up some of the outstanding Tel-O-Set features. 
For complete information on Tel-O-Set instru- 
ments, write for Catalog C 1001-1, or call your 
nearby Honeywell sales engineer. He’s as near 
as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Tor- 
onto 17, Ontario. 
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Industrial Division 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Wayne and Windrim Avenues, Philadelphia 44, Pa. 


0 Please send me additional information on the 
ACTIONATOR. 


0 I’d like a Honeywell sales engineer to discuss 
applications of the AcTIONATOR in my plant. 


Name 





heavy duty electric motor for 


operating valves, dampers, louvers 


The new Honeywell AcTIONATOR* is a compact, light- 
weight, rugged and flexible industrial motor for operating 
valves, dampers, louvers, and other final control elements. 
Models for boss mounting or with integral valve yoke for 
installation on slip stem valves. Internal strain release 
protects valve seats and gear train. Squared shaft ends 
facilitate actuating lever attachment. 


The ACTIONATOR is available in reversing or unidirec- 
tional models for on-off or two-position control, and in 
reversing models for floating or proportional control. 
Shaft rotation can cover up to 350 degrees in 7!4, 10, 15, 
30, 60, or 120 second timings, depending on model; torque 
ratings to 200 pound-inches, depending on motor speed. 


The proportional control model provides slidewire re- 
sistances of 135, 500 and 1000 ohms, and can be used 
with any type of proportional controller. A second slide- 
wire can be used for retransmission, to operate another 
motor, or for remote indication. If preferred, SPST and 
SPDT auxiliary switches can be installed within the end 
bells. The enclosed terminal compartment is designed to 
meet J.I.C. standards. 


Specially designed Micro Switcu switches allow the 
ACTIONATOR to be used where ambient temperatures 
range from 25 to 150 F. 


For complete information and specifications on the new 
ACTIONATOR, call the nearest Honeywell office, or write 
(send coupon) to: 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, Wayne and Windrim Avenues, Phila. 44, Pa. 








Title 





Company 








Address. 





H| Honeywell 


Finsts tur Corcttiols. 


*Tradename Minneapolis-Honeywell Regulator Co. 


Page 690—Instruments & Automation—Vol. 





New 


CIS AV ATLL 


MecoraK £ 


thermocouple wire , 
WY 





,§ | 


/ 





Originally designed for afomic energy applications 


... now available through your 


MEGOPAK wire is the latest development in small-diam- 
eter thermocouples, with emphasis on durability and 
high accuracy. 


Here are some of its features: 


¢ Allows use of small-diameter thermocouples without protecting tubes at 
very high temperatures. 
Available in either 4% inch or !< inch diameter, in lengths from 6 inches 
to 25 feet in 6 inch increments. 
Easily bendable around twice its own diameter—yet will remain rigid in 
lengths up to 12 inches. 
Has protective sheathing of stainless steel or Jnconel**—easily stripped 
for making ‘‘on-the-job”’ thermocouples. 
¢ Available in either Chromel Alumel*** or iron-constantan. 
¢ Ruggedly built to withstand severe mechanical abuse. 
MEGoOPAK wire is one of the many special pyrometer supplies available with 
personalized service from your HSM (Honeywell Supplies Man). For complete 
details, call the HSM at your nearby Honeywell branch . . . as near as your 
phone. Or write for Specification S001-4. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario. 


MINNEAPOLIS 
*Trademark Minneapolis-Honeywell Regulator Co. Honeywe 


**Trademark International Nickel Co. 
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Newsletter 


John H. McLeod, Jr., EDITOR 


Suzette McLeod, SECRETARY 


8484 LaJolla Shores Drive 
LaJolla, Calif. 





Bits 





Short Newsletter this month be- 
cause your Editor has just returned 
from the LSU High-Speed Computer 
Conference, which is mentioned brief- 
ly under /nfo. Also under /nfo are 
other miscellaneous bits of informa- 
tion about activities in the computer 
field. 

Under Pieces there is a brief sum- 
mary of the meeting of the Western 
Simulation Council on the ‘“Genera- 
tion of Functions of More Than One 
Arbitrary Variable.” This writeup is 
brief because the talks presented by 
both speakers, Bill Kindle and Hans 
Meissinger, were based on papers 
which are available elsewhere for 


International Simulation Council 


Dr. R. M. Howe, University of Michigan, 
Ann Arbor, Mich., Chairman, Steering 


Committee. 


Western Simulation Council 


Jack Sherman, Missile Systems Divi- 
sion, Lockheed Aircraft Corp., Palo 
Alto, Calif.; Chairman, Steering Com- 
mittee. 


Central Simulation Council 


Jim A. Pierce, Beech Aircraft, Wichita, 
Kansas; Chairman, Steering Committee. 


Midwestern Simulation Council 


Tom Wood, Detroit Tank Arsenal, 
ORDNC-RE.1, Center Line, Mich.; Chair- 
man, Steering Committee. 


those interested in the details. If | 
am able to think of one some time 
between now and the end of the 
Vewsletter, | will close with-a Thot 
for the month (whether it is worth 
printing or not!). 





Pieces 





Western S/C Meeting of 10 January 
on "Generation of a Function of Two or More Variables" 


Sixty-three representatives of 28 
organizations attended the meeting 
of the Western Simulation Council 
held at the EAI Computation Center, 
1500 East Imperial Highway, El Se- 
gundo, California on the afternoon 
of Thursday, 10 January, to discuss 
the generation of a function of two 
or more arbitrary variables. 

Kindle on Analytic Procedure 

Bill Kindle, who is in charge of 
the Center, spoke on “An Analytic 
Procedure for Approximating Func- 
tions of Two Variables with Sums 
and Products of Functions of a Sin- 
ele Variable.” 


Circle 72 on inquiry card. 


Bill’s technique takes advantage of 
the fact that functions of two varia- 
bles having nearly parallel contours 
can be approximated by the addition 
of functions of single variables; i.e.. 
f (x.y) g(x) -+ h(y), and that 
functions of two variables having 
nearly proportional cross-sections can 
be approximated by the multiplica- 
tion of functions of single variables; 
ie, f (xy) ~ g(x)h(y). 

Bill demonstrated an_ iterative 
method of determining the values 
21, 22, - Zn and hy, ho, . . . ha to 
construct a double-entry table. Values 
from this table then can be used to 
set up padded pots to perform the 
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Eastern Simulation Council 


R. R. Favreau, Princeton Computation 
Center, Electronic Associates, Inc., 
RD 1, Monmouth Junction, New Jersey: 
Chairman, Steering Committee. 


Southeastern Simulation Council 


M. David Prince, Engineering Experi- 
ment Station, Georgia Institute of 
Technology, Atlanta, Georgia; Chair- 
man, Steering Committee. 


Canadian Simulation Council 


F. W. Pruden, Analog Computation and 
Simulation Group, Mechanical Engineer- 
ing Division, National Research Coun- 
cil, Ottawa, Canada; Chairman, Steer- 
ing Committee. 


addition or multiplication necessary 
to generate the desired function. Bill 
says that with practice a desk calcu- 
lator can be used to generate a table 
in about half an hour. 

This is a particularly useful tech- 
nique for certain equipment specifi- 
cally designed to facilitate the setup 
and use of tapped pots. However, 
like all servo-actuated equipment it 
does suffer from the inherent re- 
sponse limitations of the servo. And 
it is only applicable to certain types 
of functions. 

Bill gave us copies of his report, 
and though he didn’t say so, I'll bet 
he would be happy to send it to 
others requesting it. 

In the discussion which followed, 
Jim Murrin (J. B. Rea Co., Santa 
Monica, Calif.) asked if Bill was 
usually satisfied with the fit his meth- 
od gave, 

Bill answered that if the original 
function is well-behaved, the results 
will be good, 

Dov Abramis (Convair-Pomona, 
Calif.) said they try to get functions 
of two or more variables on the basis 
of experience. They make a guess 
and then have the digital machine 
determine the coefficients for the best 
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fit, using the least-squares method. 
Thus the digital machine does all the 
dirty work required to generate set- 
up information for the analog. 

Fred Williams (Hughes Aircraft 
Co., Culver City, Calif.) said that he 
had tied the digital computer into 
the equipment and let it do its “think- 
ing” on the spot. 


Meissinger on Use of DFG 


The second speaker was Hans 
Meissinger of Hughes Aircraft Com- 
pany, whose subject was “The Use 
of Diode Function Generators* for 
Functions of Several Variables.” 

Hans’ method is an extension of 
the well-known diode method of gen- 
erating a function of one variable by 
a series of straight-line segments so 
that z ~ f (x). In its simplest form, 
Hans’ method for generating a func- 
tion of two variables supplies the 
diode network with a variable voltage 
y instead of a constant bias voltage 
as in the case of a single variable. 
This has the effect of shifting all 
break points proportionally and all 
line segments parallel to themselves 
to generate the function z ~ f (x,y). 
As this simple method is only ap- 
plicable to certain classes of func- 
tions, Hans extends the method (and 
unfortunately the complexity) to: 
(a) cases where the break points are 

not shifted linearly with y, by 
supplying the diodes with appro- 
priate bias voltages g(y) instead 
of y; 
cases where the loci of break 
point shift are not inter-related 
(i.e., where they do not consti- 
tute a family of projectively re- 
lated curves) by supplying 
gily), goly), ete., to individual, 
or individual groups of diodes; 
(c) functions of more than two vari- 
ables, by cascading generators. 

In conclusion, Hans demonstrated 
a graphical method for determining 
the bias functions, g(y). This meth- 
od, described more fully in Hans’ 
paper presented at the IRE National 
Convention in New York City in 
March 1955, is quite good for a vari- 
ety of functions f(x,y) encountered 
in practical applications. However, 
for others it demands considerable 
ingenuity and a good bit of equip- 
ment. 

It is interesting to note that Hans’ 
technique of cascading generators to 
produce a function of several vari- 
ables is applicable to systems not 
employing diode networks. 


*Manufactured by Reeves Instrument Co. 


Hans also mentioned another meth- 
od of generating functions of more 
than one variable as described by 
George Philbrick in his article “Con- 
tinuous Electronic Representation of 
Nonlinear Functions of n Variables”, 
published in his Palimpsest on the 
Electronic Analog Art and in Korn 
& Korn’s Second Edition of Elec- 
tronic Analog Computers. 

In the discussion which followed 
Hans’ talk, Dov Abramis said they 
always found that, because of load- 
ing errors and other factors, adjust- 
ments always had to be made with 
diode function generators, even for 
functions of a single variable; the 
calculations are a good starting 
point, that’s all. You finally have to 
put it on a plotting board to get the 
final settings. Manual fiddling is 
necessary. 

Jack Sherman (Lockheed Missile 
Systems Division, Palo Alto, Calif.) 
remarked that they have found this 
so invariably true that they don’t 
bother to make the calculations. 

Jim Murrin said they had avoided 
using straight-line segments in favor 
of sine curves, log curves, exponen- 
tials, ete. 

Hans replied that he preferred 
linear segments because they are 
cheapest to obtain and if you break 
up a curve into sufficiently short seg- 
ments you can get a better fit. 

Fred Williams observed that the 
advantage of a diode function gen- 
erator over tapped pots is that if 
there is a point of particular interest 
on a curve the available segments 
can be concentrated in that area with 
a diode function generator, whereas 
with a tapped pot this is difficult. 

Dov expiained that they took care 
of this by changing gains. 

In answer to a final question, Bill 
Kindle reiterated that at the EA Com- 
putation Center they do not use the 
servo-driven tapped pots to generate 
the complete function, but only that 
part of it which deviates from linear- 
ity. Thus the servo characteristics 
only affect the deviation from linear- 
ity and are second-order effects. 


EAI Computation Center Tour 


After a break at which refresh- 
ments were served, the group was 
shown around the EAI Computa- 
tion Center. The computing equip- 
ment can be used in two parts or can 
be connected as a single unit for 
larger problems. 

Each part consists of the following 
basic coniponents: 


80 potentiometers 

60 amplifiers 

10 multiplying servos, each with 5 
multiplying cups 
pot padders to generate non-lin- 
ear functions 
resolvers, each with 2 sin-cos 
cards and 3 multiplying cups 
diode function generators 
xy plotter 10" x 17" 
six-channel recorder 
digital voltmeter 
noise generator 


In addition, a rack consisting of 
five electronic multipliers, each multi- 
plying a variable by two others, and 
a 30 x 30 two-pen plotting board, 
are available. 

This equipment may be rented at 
the following rates: 


One basic 
computer $45.00 per hour 
Electronic multiplier 
rack 750 “ 
Two-pen 30" x 30" 
xy plotter 
Both basic computers 
(inc. plotter) . 90.00 " 


5.25 “ 


The computers have the new auto- 
matic extended read-out feature 
which prints out on tape the voltages 
appearing at the output of all ampli- 
fiers, multipliers, resolvers, diode 
function generators, and selected po- 
tentiometers and trunk lines. Also, a 
new problem-check feature provides 
for reading the value of the deriva- 
tives at all integrators, and these may 
be printed out through the read-out 
equipment. 

Engineers are available for prob- 
lem setup and computer operation at 
$15.00 per hour. 





Information (Without Theory) 





The Fourth Annual High-Speed 
Computer Conference at Louisiana 
State University, Baton Rouge, March 
5 through 8, got off to an interesting 
start with “The Expanding World of 
Computers” by John W. Mauchly 
(Remington-Rand UNIVAC Applica- 
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tions Research Center, Philadelphia, 
Penna.) and “Automatic Computers” 
by Howard Aiken (Director, Compu- 
tation Laboratory, Harvard Univer- 
sity, Cambridge, Mass. ). 

Although this conference had a 
strong business-data-processing fla- 





vor, there were some papers which 
were, or should be, of interest to 
simulation people. 

Dr. Aiken, and later Dr. Gardner 
Jones (Assistant Professor, Michigan 
State University, East Lansing, 
Mich.) in his talk “Computer Educa- 
tion: Dilemma of the Colleges,” 
showed an awareness of, and sug- 
gested some solutions for, our acute 
problem of educating people, on the 
one hand to appreciate the capabil- 
ities and uses of computers, and on 
the other to operate them. 

Your Editor presented a paper co- 
authored with Bob Leger (Convair- 
Astronautics, San Diego, Calif.) on 
“Combined Analog and Digital Sys- 
tems: Why, When, and How” in 
which he discussed the capabilities 
and limitations of each kind of equip- 
ment and showed under what circum- 
stances a combined system should be 
considered; which parts should be 
analog and which digital; and what 
kind of equipment is or may be 
available for analog-to-digital-digital 
to-analog information conversion, 
This paper will be published in an 


early issue of /&A. 


West on Combined Ana-Dig 
Techniques 


The next talk was “Combined Ana- 
log and Digital Techniques’ by 
George P. West (Ramo-Wooldridge 
Corp., Los Angeles, Calif.) who, af- 
ter summarizing some of the points 
previously made, generalized by dis- 
cussing computational areas in which 
a combination of techniques can 
yield a more powerful method than 
is possible with either all-analog or 
all-digital techniques. 

As an illustration, George used the 
process of integration, which is done 
rapidly but with limited accuracy by 
analog means, whereas digital meth- 
ods can be made to yield practically 
any desired accuracy, but only by 
trading time for it. 

George described a method, which 
he credited to Jerry Greenstein and 
Bob Leger (both of Convair-Astro- 
nautics), which combines analog and 
digital integration to produce a sys- 
tem both fast and accurate. In this 
method an analog voltage X is sam- 
pled and digitized to give a number 
X,, which is operated on by a digital 


m 
integrator to yield S X, A t. An 
n=1 
analog voltage X; equal to X at the 
time of sampling is obtained either 
from the internal feedback loop of 
the a-d converter or from a d-a con- 
verter operating on X,. This voltage 
is continuously compared with the 
input voltage X to produce an error 
voltage X, which is integrated by an 
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t 
analog integrator to yield fX-,dt. 


This quantity is then digitized and 
added to the digital integral to give 


m t 
¥ X,At + fX.dt. 


The advantage of this method is 
that the rates of change of X which 
are high with respect to the inte- 
grating interval At are taken care of 
by the analog integrator. At the same 
time the analog integration errors 
are minimized because the analog 
integrator only operates on the error 
signal X, and not the total quantity 
X. For a given accuracy this allows 
larger intervals and therefore more 
digital computer time for other oper- 
ations. 

George also mentioned a variation 
of this technique they are experiment- 
ing with at Ramo-Wooldridge in 
which he precedes the a-d converter 
with a low-pass filter (see illustra- 
tion) and derives his error signal 
between the input and output of the 
filter. This has the effect of splitting 
the frequencies and treating the high 
ones with an analog integrator and 
the low ones with the digital com- 
puter. The characteristics of the filter 
should be matched to the method of 
digital integration, George said. As 
before, the output is a composite of 
the two integrals, 

In real-time combined simulation 
digital computer time will probably 
be at a premium. In some cases, 
therefore, it might be advantageous 
to run the a-d converter operating 


t 
on {X,.dt at some multiple of the rate 


of the converter operating on X be- 
cause the digital computer only adds 
the former output (a comparatively 
fast operation) whereas it must mul- 
tiply as well as add the latter. For a 
given overall accuracy some saving 
in digital computer time may thus 
he realized. 

George showed a graph of total 


error in percent of analog error, 
plotted versus the size of digital in- 
tegrator steps in degrees of a sine 
wave input, for various methods of 
digital integration. The simple step 
method, as may be expected, yielded 
rather high errors even for compara- 
tively small steps, but the errors did 
not increase as rapidly with step size 
as did the errors of the higher order 
prediction techniques (which were 
very good for small increments but 
went to infinity for larger ones). The 
combined analog-digital system, on 
the other hand, yielded very small 
errors in the beginning, which in- 
creased to 100% of the analog error 
as the steps approached 180°, the 
maximum size step which informa- 
tion theory allows. This, of course, 
is what would be expected because 
(1) as the size of the digital com- 
putational increments approaches 
zero the digital error will approach 
zero, whereas (2) as the size of the 
increments approaches 180° the ana- 
log integrator will be doing almost 
all of the integrating and the total 
error will approach the analog error. 

George emphasized that he merely 
used this as an illustration of one 
particular operation which can be 
improved by combined techniques. 
The same principle can be applied 
to other areas in which either analog 
or digital equipment has difficulties 
when used alone. 

Other papers of particular interest 
to Simulation people were “Applica- 
tion of Digital Computers to Electric 
Power System Loss Studies” by E. E. 
George, Ebasco Services, New York; 
“Digital Programming and Read-Out 
for Analog Computers” by D. R. 
Miller, Berkeley Division of Beck- 
man Instruments, Richmond, Calif. ; 
“Applications of Large Computers to 
Reservoir Engineering Problems” by 
D. G. McCarty and D. W. Peaceman, 
Humble Oil & Refining Co., Houston, 
Tex.; “Fractionation Design on Me- 
dium-Size Electronic Computers” by 
R. L. Melntire, Datics Corp., Fort 
Worth, Tex. 
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e@ We received a press release which 
reads in part as follows: 

“An analog computation center will be 
opened in Brussels, Belgium during the 
early summer of 1957 by Electronic As- 
sociates, Inc. of Long Branch, New Jersey, 
4. The center will provide the very 
latest types of electronic analog computors, 
as well as a staff of scientists for problem 
analysis and prog-amming. The equipment 
and staff of this center be available 
for rental on an hourly, weekly, or month- 


i 


will 


ly basis.” 

“One of the chief values (of such a cen- 
ter) lies in the savings of precious en- 
gineering time in this day of a shortage 
of engineers and scientists.” 

“Plans are to staff the center with as 
many European scientists as possible.” 

“Tt is hoped that this computation 
center at Brussels will accelerate the Eu- 
interest in analog computers to 


that it has grown in the 


ropean 
the same degree 
United States.” 

e@ Midwest Research Institute has 
published the proceedings of last 
years Symposium for Management 
on the Industrial Applications of 
Analog Computers. The 210-page 
publication contains 13 technical 
papers plus the transcript of round- 
table discussion. Priced at $5.00, it 
from Midwest Re- 
125 Volker Boule- 
10, Missouri. 

* 


may be ordered 
search Institute, 
vard, Kansas City 
* * 
e@ We are pleased to note that both 
the Midwestern and Central Simula- 


tion Councils are planning to hold 
their April meetings in connection 
with the IRE-sponsored National 
Simulation Conference at the Sham- 
rock Hotel in Houston, Texas 11-13 
April. The Simulation Council meet- 
ings will be on Thursday evening, 
the 11th. In addition, Bob Howe, the 
new Chairman, has called a meeting 
of his International Simulation Coun- 
cil Steering Committee for the same 
time and place. 

We have just been going over our 
copies of the program, and all in all 
it seems this should be a most in- 
teresting Simulation event, 





Thot (on integration 


in the Deep South) 





The marriage of the analog and 
digital computer as advocated at the 
Louisiana State University High- 
Speed Computer Conference might 
be branded miscegenation by some, 
but the bilingual infant offspring 
can already lick its parents in some 


areas. 





Com puter Events 





Seventh Regional Technical 
Conference and Trade Show 
—IRE 
Dates: 24-26 April 1957 
Place: San Diego, Calif. 


Subject: “Advanced Work in Flight 


Simulation Techniques” 


The Computer Session will 


be conducted by Dennis 
Finnegan of the Stanford 
Research Institute. The ses- 
sion on Data-Handling and 
Automation will be conduct- 
ed by Larry Silva of Beck- 
man Instruments. Technical 
sessions in the U. S. Grant 


in Balboa 


Hotel. Exhibits 


Park. 


Eastern S/c Meeting 
Date: Friday, May 24th 


Place: Westinghouse Electric Corp., 
Air Arm Div., Friendship Air- 


port, Baltimore, Maryland. 


Schedule: 10 AM, Steering Commit- 
10 AM, Tour of Fa- 
AM, Study 


tee; 
cilities: 11 
Groups: 12 Noon, Lunch: 


and 1 PM, Technical Ses- 


sions, 

DDA Council Meeting 
Date: Tues. June 11, 1957 
Place: Statler 

City. 
AM: Tutorial session 10 AM 
PM: Technical discussion 1:30 PM 


Association for Computing 
Machinery—12th National 
Meeting 


Dates: 19-21 June 1957 


Place: University of Houston, Hous- 


ton, Texas 





of computing and data processing.” 
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. the most concise, yet complete coverage of the field 


The Second 
COMPUTER A 
HANDBOOK 


Include: 
Industrial Uses of 
Computers 


Industrial Uses of Analog Computers 
Rolling Mill 


Computer Control of 


Schedule 
Practical 
Computers 


Approach to 


puter 
Digital 
and 


Computers—General 


Special-Purpose 


Process Control and the Analog Com- 


Magnetronic Data Handling 

Basic Application of Analog Com- 
puters 

The UNIVAC and UNIVAC Scientific 

Data Processing with a Quasi-Ran- 
dom-Access Memory 

LGP-30 General Purpose Digital Com- 
puter 

Electronic Data-Processing Machines 

The G-I5 Digital Computer 


Office Automation 


Analog 


Purpose 





Instruments Publishing Company 
845 Ridge Avenue, 


Pittsburgh 12. Pennsylvania 
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] The First The Second 


COMPUTER HANDBOOK (s) @ $2.00 each 
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WEIGH BY CRANE OR HOIST 






BINS, HOPPERS 


MEASURE THRUST 


SR-4° LOAD CELLS OFFER YOU 
NEW ACCURACY—EASE—ECONOMY IN ALL INDUSTRIAL 
WEIGHING AND PROCESSING 


Baldwin SR-4 Load Cells end the costly task of 
moving loads to and from a weighing unit. Now 
weigh right in process! Compact Baldwin trans- 
ducers will measure any tension or compression 
force—shaft or jet engine thrust—cable tension; 
determine center of gravity, weight and balance. 
The applications are virtually unlimited. Weigh 
loads at rest or in motion. Measurements are accu- 
rate to better than +1/4%; repeatability is better 
than +1/10%. 


Standard Baldwin SR-4 Load Cells range in capac- 
ity from 50 to 200,000 Ib. The varying electrical 
signal from the SR-4 Bonded Wire Strain Gage, 
basic component of the load cell, can be fed to a 
wide variety of Baldwin recording or computing 
equipment. 


Whatever your weighing problem, a B-L-H repre- 
sentative can help you. For more information, 
write today for your free copy of Bulletin 4301 on 
SR-4 Load Cells. 


BALDWIN :- LIMA: HAMILTON 


Blectronics & Instrumentation Division 
Waltham, Mass. 


SR-4® strain gages * Transducers ¢ Testing machines 


For more information circle 73 on inquiry card. 





Simulation of 


Discontinuity Nonlinearities 


Engineers operating an analog computer, or process instru- 
ment men analyzing their unit operations, often must simu- 


late nonlinearities. Discontinuity nonlinearity is a term used 
to describe the type of nonlinear effects associated with 
abrupt changes of output/input characteristics, such as 


DON H. SCHUSTER 


Psychological Services, Inc. 


occur in limiting, dead-band, and hysteresis. Here are 
various ways of simulating these discontinuity nonlinearities. 


COMMONLY encountered nonlinearity is that aris- 
A ing from a quantity arriving at a limiting value 
(Fig. 1A). 
Diode Limiters 

There are several diode circuits which accomplish this 
simulation. Fig. 1B* shows a conventional limiter in 
which the input signal is shunted by the conducting 
diode when the input reaches or exceeds twice the diode 
bias. The limiting action of this circuit does not have 
a sharp breakpoint because changeover from high back- 
resistance to low forward-resistance of the diode takes 
place over approximately a 1/2-volt range. This effect 
can be minimized by using relatively high-value input 
resistors (1/2 megohm is shown). On the other hand, 
this effect can be used to advantage if a “gentle” ap- 
proach to limiting is desired (use lower values of input 
resistors). 

The circuit of Fig. 1C limits the output voltage by 
changing the value of the amplifier’s feedback resistor 
(1 meg, but not shown) when the diode conducts. The 
diode is connected to a_ resistance value which is 
the sum of the resistance from the low-potential end 
to the arm of the potentiometer and the conducting 
resistance of the diode. Absolute limiting does not occur 
in this circuit because the feedback resistance does not 
become zero: the gain merely changes, usually by a 
ratio of at least 1/50 at the limiting-voltage point. This 
can be improved by using greater than one-megohm in- 
put resistors or by using a lower pot setting, or both. 
Note that the lower end of the pot is not grounded, but 
is connected directly to the output terminal of the am- 
plifier. The correct potentiometer setting is not linearly 


*Convention followed in figures and illustrations: All resistive 
values are given in megohms, and capacity in microfarads. 
A rectangle is the symbol for a 1000-division potentiometer; 
| “G” represents the input grid or summing point of the ampli- 
fier. Unless otherwise indicated, the amplifier is assumed to 
have a feed-back resistor of one megohm. 
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related to the desired limiting voltage, but must be found 
from the expression: P = 1000 V,/(V;, + 100) where 
P is the potentiometer setting, V; the desired limiting 
voltage, and 100 v is the (assumed) reference voltage. 
For example, if the desired limiting voltage V;, is 50 
volts, then P = 100 (50)/(50 + 100) = 1000 (50/ 
150) = 1000 (0.333) = 333; that is, with a thousand- 
division dial, the potentiometer would be set at 333. 
The circuit of Fig. 1D is similar to that of 1C and is 
useful where one end of all potentiometers is grounded. 
The circuits of Figs. 1C and 1D have another dis- 
advantage: abrupt limiting does not occur. The diode 
hegins to reduce gain when the plate is about 1/2 v from 
the desired limiting voltage. (Some diodes—6AL5’s, for 
example—are more “abrupt” than others.) The actual 
voltage when limiting is completed is about 0.2 v above 
the desired limiting voltage. The performance of these 
circuits can be improved by using a lower value of 
feedback resistor (such as LOOK) instead of 1 megohm. 


Amplifier Limiter 


Fig. LE shows an amplifier limiter which is not a 
diode type. In this circuit the upper limiting amplifier 
behaves like the diode in Fig. 1D. When not limiting, 
the effect of this amplifier on the lower is negligible. 

This circuit produces a sharp break point or transition 
from the non-limited to the limited condition. There is 
a time lag of about 15 milliseconds for the limiting action 
transition. (This lag does not occur in the previous 
three circuits. ) 

This circuit (Fig. LE )is used in Reeves and Northrop 
amplifiers, where output is taken from the plate of the 
last tube. The direction of limiting action, as well as 
reference voltage, is reversed for EAI (PACE) ampli- 
fiers because output is taken from a cathode follower. 

With the exception of the circuit of Fig. 1E, all these 
circuits can be made to limit at negative voltages by 
reversing both the reference voltages and diode polarities. 





——_—_ —--—-+-——- --~ --- -100v 


Input, —VIN 


Fig. |. A, curve representing "limiting" characteristic. 
Vo is limited at V;, by the five circuits shown in B, C, D, E, 
and F. Advantage of E is sharper "break point." Transis- 
tors (F) have better ratio of forward-to-back resistance 
than crystal diodes. 


To do this the circuit of Fig. LE requires an additional 
amplifier as a sign-changer; the circuit will not by itself 
limit negative-going voltages. 

Use of crystal diodes in circuits Figs, 1C and 1D is 
not recommended due to their relatively low back-re- 
sistance; even a one-megohm back resistance will halve 
the gain. For lower voltages, transistors can be connected 
as diodes with a much better ratio of forward to back 
resistance. Thus transistors are suitable in circuits of 
Figs. 1C and 1D. Fig. 1F shows the manner in which 
they can be connected for this purpose. 


DEADBAND 
Deadband is an inert zone in the transfer characteristic 
(Fig. 2A). It can be simulated by several diode circuits. 


Circuit with Isolated Supply 


The circuit of Fig. 2B is excellent for representation 
of deadband, but requires a power supply (or battery) 
isolated from ground. Ths can lead to undesirable ex- 
ternal wiring, permitting stray capacity and hum pick- 
up. However, the circuit is simple and introduces no 
attenuation once out of the deadband region. 


Circuits with Grounded Supplies 


Fig. 2C illustrates a counterbalanced deadband circuit. 
In the deadband region both diodes conduct, but in such 
a manner as to cause equal and opposite input voltages 
to be applied to the amplifier. Outside the deadband 
region, one diode no longer conducts, which allows 
the signal to reach the grid point of the amplifier. This 
circuit has the advantage of using a grounded power 
supply and does not attenuate the signal. 

Figs. 2D and 2E illustrate different aspects of the basic 
circuit of Fig. 2C, and permit grounded power sup- 
plies or batteries. Their major disadvantage is that they 
require a small loss in signal for the voltage division 
necessary to produce the deadband bias. 
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Fig. 2. Deadband char- 
acteristic allows input to 
vary between Vp and 
—Vp while output re- 
mains at zero. Circuits in 
B, C, D, and E simulate 
deadband. 


The circuit of Fig. 2E requires somewhat more loss 
because amplifier input resistance is one megohm plus 
diode conducting resistance, a total of about 1.1 meg- 
ohms. This attenuation can be compensated by appro- 
priate gain supplied elsewhere—e.g., changing the am- 
plifier feedback resistor. These last two circuits are 
readily converted to hysteresis simulation, as discussed, 
next. 

None of these circuits produce sharp corners at edges 
of the deadband region, due to the approximately half- 
volt transition region of the diodes. More abrupt diode 
action can be obtained by using crystal diodes in series 
with hot diodes, 


HYSTERESIS 

Hysteresis (Fig. 3) is a nonlinearity similar to dead- 
band. Backlash in a gear train is a good example of 
hysteresis—regardless of angular position, any reversal 
of motion has to take up the slack before output again 
follows the input. This is to be contrasted with deadband 
where nonlinearity occurs only at the origin. 

With slight modification, the circuits of Figs. 2B, 2D, 
and 2E can be used for hysteresis; that of Fig. 2C can- 
not.* 

The circuit of Fig. 3B is similar to the series dead- 
band circuit of Fig. 2B, but input and feedback im- 
pedances of the amplifier are now capacitors. These 
capacitors permit operation of the amplifier about an 
arbitrary voltage reference (amplifier input and output 
need not be referred to ground, as in a sign-changer). 

Differentiation (provided by the input capacitor) 
followed by integration (provided by the feedback capac- 
itor) is the same as straight amplification. However, 
the constant of integration depends on input voltage 


*The reason why the circuit of Fig. 2C cannot be modified for 
hysteresis is this: One of the diodes is always conducting; this 
prevents the input capacitor from accumulating a charge pro- 
portional to the input voltage, as is desired. The circuit of Fig. 
2C can be used in the arrangement of Fig. 3E, if desired, be- 
cause the reference for the diodes always is ground. 
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Fig. 3. Hysteresis nonlinearity occurs with every direc- 
tion reversal of input current. The four circuits shown 
develop hysteresis-cycle outputs, and are mainly adap- 
tions of the deadband circuits. Note that B, C, and D 
can be considered differentiation followed by integration. 


and “deadband” bias, which permits simulation of 
hysteresis or backlash. 

The circuits of Figs. 3C and 3D use the two types of 
shunt voltage feed shown in Figs. 2D and 2E, followed 
by a differentiator-integrator amplifier. High-quality 
capacitors are used in this type of circuit to prevent drift 
in output voltage. 

Fig. 3E shows a closed-loop method of simulating 
hysteresis. Drift is limited to the total amount of back- 
lash, or deadband, in the hysteresis. As each cycle in the 
hysteresis loop is completed, this drift is cancelled. How- 
ever, drift in modern analog-computer integrators is 
small; hence use of Fig. 3E circuitry is probably not 
justified (on this basis) for runs under one hour. The 
circuit in Fig. 3E is appropriate for small values of 
hysteresis because any change in the input voltage is 
multiplied by a factor of about one-hundred before it 
reaches the diodes. 


COULOMB FRICTION and PRELOAD 


Coulomb friction, spring preload, and reversible step 
voltages can be simulated by diode-amplifier combina- 
tions in several ways. Fig. 4A shows the output/input 
characteristic for Coulomb friction. 

Fig. 4B shows a high-gain amplifier (no feedback 
resistor) feeding a diode limiter. The diode bias voltages 
are set at desired step heights (not one-half, as for 
limiting; see Fig. 1B). If no output is wanted with zero 
input, the gain can be reduced from its open-loop value, 
by means of a feedback pot, until this occurs with 
stability. The circuits of Figs. 4C and 4D show such 
a feedback pot. The gain, when this feedback pot is used, 
is given by the reciprocal of pot setting times input 
resistor, 1/(1) (0.005) = 200. 

A disadvantage of the circuit in Fig. 4B is that the 
high-gain amplifier saturates quickly for non-zero input 
voltages. For example, using Reeves computers, this 
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Fig. 4. Coulomb friction, or preload, characteristic (A 
is developed by circuits B, C and D. Combination o 
coulomb and viscous friction is simulated by circuit E, with 
characteristic shown at F. 





amplifier would have to be operated with its zeroing 
switch in “Manual” to facilitate fast recovery from 
saturation. 

Fig. 4C shows a circuit for preload whose one am- 
plifier is limited to provide the + steps output. This 
permits the amplifier to be operated without manual 
zeroing because it never reaches saturation. The feedback 
pot is helpful in providing a stable neutral output by con- 
trolling gain. 

Fig. 4D shows a relay circuit for preload. 

Frequently it is desirable to simulate the combination 
of coulomb and viscous friction, or the combination of 
spring preload and spring force. A convenient circuit 
for doing this is shown in Fig. 4E. 


RELAYS 


For those rare cases where it is desired to simulate the 
action of a relay switching the same voltage that controls 
it, a combination of deadband and preload works nicely. 
This switching characteristic is shown in Fig. 5A, and 
a relay circuit to produce this in Fig. 5B. The relay 
pulls-in at a voltage Vp, which is transferred to the out- 
put and called V,. A diode-amplifier combination that 
achieves a similar result is shown in Fig. 5C. This 
combination is a deadband circuit followed by a preload 
circuit. The deadband (Vp) and preload (Vp) are 
controlled independently. This circuit produces a 
rounded-off switching characteristic; not abrupt, as with 
the relay. 

Usually, a relay is operated by a voltage (Vx) different 
than the voltage (Vs) that it switches. In Fig. 5D the 
relay voltage (Vx) controls the switching of two signal 
voltages (Vs; and Vgo). The circuit path for Vs; to Vo; 
is “normally open,” while that for Vso to Voz is “normal- 
ly closed.” 

Simulating such a relay may be advantageous when 
the proper relay may not be available or convenient to 





7 | INPUT Vin 
Vo 











Fig. 5. A is characteristic of a relay switching its op- 
erating voltage. B and C are simulation circuits. Arrange- 
ment of a more typical relay is shown at D; here signal 
voltages Vs; (normally open) and Vs» (normally closed 
are separate from operating voltage Vx. Simulation o 
this os is shown at E. 


use, or when the pull-in/drop-out differential may not be 
tolerable to the rest of the associated circuitry. This 
relay simulation is shown in Fig. 5E. 

The output of Al is +50 v when Vx is less than pull- 
in, and —50 v when Vx exceeds pull-in voltage. Ampli- 
fier A2 is a sign-changer. When the output of amplifier 
Al is +50 volts (Vk < pull-in), the top two diodes 
conduct, swamping signal Vs; to ground. When the out- 
put of Al is —50 volts (Vx > pull-in), the bottom two 
diodes conduct, swamping signal Vg» to ground. 

More circuits that the two illustrated can be switched; 
a series pair of diodes being required for each circuit 
switched. 


ABSOLUTE VALUE 


The absolute value |X| of a quantity X may be gener- 
ated simply by rectifying (limiting at zero) the —X out- 
put of one amplifier and summing this into a second 
amplifier along with X itself. In terms of voltage, Vo = 
'V\,!. Fig. 6A illustrates this characteristic. 

With the circuit of Fig. 6B, the output (Vo) will not 
quite reach zero. This is again due to the transition re- 
gion of the diode, and may be partially compensated by 
the “symmetry adjust” pot. 

The action, in the neighborhood of zero, can be con- 
siderably sharpened with another amplifier. In the circuit 
of Fig. 6C, the upper amplifier replaces the diode of Fig. 
6B. This amplifier has a more abrupt transition than 


the diode. 


FUNCTION GENERATION 
Fig. 7A is a linear transfer characteristic except that 
line slope changes at one point (Vy). The difference in 


OuTPUT ove, 


Vo 


InpuT ViN 





A 
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B allows rounded apex 
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Fig. 7. A, function generation with one change in slope. 
B, circuit for simulating A. C shows a series of straight 
lines for approximating a function. D shows a stage that 
develops one break-point and accompanying straight line; 
identical stages, linked as indicated, each contribute a 
break-point and straight line. 


the slopes is M, —- My». In the circuit of Fig. 7B, con- 
sider M; as composed of two components, (M; — Mz) 
and Mo». From zero input to Vx. both inputs contribute 
to Vo. When V;,, exceeds Vp. the diode conducts and 
holds input M, — Mb constant. 

This two-segment, straight-line approximation of a 
function can be extended to a three- or four-line segment 
approximation by adding other component inputs. Add- 
ing more segments and more diodes for more complicated 
approximations can get a bit unwieldy on an analog 
computer. This is where the separate-diode function 
generator enters. 


Diode Function Generator 
The diode function generator can approximate a rea- 
sonably behaved function f(x) by a consecutive series 
of straight lines (Fig. 7C). “Reasonably” means no 
position discontinuities, and slopes of approximately 
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Fig. 8. One-cycle pulse, or gust, is developed by this 
"Ramirez Gust Generator" circuit. Lower portion of cir- 
cuit clamps amplifier output at zero after passing one 
cycle. 


Fig. 9. Circuit providing a step output change after a 


given time T}. 
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Fig. 10. This circuit uses clamp-amplifier principle to 
generate triangular wave by special slope combinations. 
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Fig. 11. Continuous resolver can resolve angles greater 
than + 180°, can also generate tan 6 and sec” 6 between 


the limits of +90°. 
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+45°. Infinite slopes (position discontinuities) or even 
steep slopes are not suitable for simulation on the diode 
function generator. 

Operation of an 11- or 21-segment diode function gen- 
erator is explainable by Fig. 7B. Incremental slopes are 
accepted and added algebraically at each successive 
break point. Circuit additions are needed, however, to 
permit other slopes than maximum positive and maxi- 
mum negative. Fig. 7D illustrates the circuitry of one 
diode stage. The dotted lines indicate wiring to and from 
similar stages. When the diode is not conducting, i.e., 
when the V;, signal is less than voltage from the break- 
point pot, amplifier B acts as a sign changer so that equal 
and opposite voltages are fed into amplifier A. 


GUST GENERATOR 


There is an occasional need for an accurately con- 
trolled pulse or “gust” as an input or forcing function. 
In such cases, a “one minus cosine” is often used as an 
approximation, and a one-cycle sine wave as a doublet 
impulse. Both types of forcing functions are available 
from the gust generator in Fig. 8. 

Any given integral number of cycles can be produced 
by timing the clamp to shut off the sine output after the 
desired number of cycles. Clamping does not disturb the 
initial conditions. To let the oscillator start, the input 
polarity to the clamp amplifier is made negative. Thus, 
by periodic clamping, bursts of sin ot and 1—cos wt 
are possible. The length of a burst and interval between 
bursts are determined by the clamp input polarity. 


TIMED STEP 

The circuit in Fig. 9 is useful in providing a step out- 
put change after a given time T;. The timer-integrator 
and clamp amplifier are similar to that of Fig. 8. Instead 
of a constant —100 v input signal, the input to the upper 
amplifier could be a signal that is always negative; in 
this case, the circuit provides for a step change of K at 
time T,. 


TRIANGLE WAVE GENERATOR 


Fig. 10 illustrates another application of the clamp- 
amplifier principle. The forward (positive slope) and 
back (negative slope) times of the triangular-wave gen- 
erator are controlled arbitrarily by the M,; and M, +- 
M. slope pots, respectively. The second pot, M; + Mb, 
is not independent of the M, pot, as it has to cancel the 
M, slope contribution as well as add an My component. 
The amplitude pot controls the peak-to-peak amplitude. 
The symmetry-adjust pot is dependent on the amplitude 
pot setting. but allows the triangular-wave output to be 
referenced to any average value, such as zero. 


CONTINUOUS RESOLVER 


Although not employing diodes, the continuous-re- 
solver circuit in Fig. 11 is included because of its sim- 
ilarity to the upper half of the circuit in Fig. 8, and 
because it will continuously resolve angles greater than 
+180° where most servo resolvers are useless. The cir- 
cuit is basically a sinewave oscillator which has overall 
loop gain (w*) controlled by a servo multiplier in ac- 
cordance with d(ot) /dt—w. This circuit can be used to 
generate tan 6 and sec” @ between the limits of +90°. 
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Fig. 1. High-speed (10 readings per second) temperature recording system has stepping switches connected to 


alternate high- and low-temperature thermocouples. 


Recording 10 TC/SEC 


necessary to record measurements faster and faster. 

Typical direct-reading temperature-recording sys- 
tems use self-balancing strip-chart potentiometers and 
stepping switches; and operate at a maximum rate of 60 
recorded temperatures per minute. 

It was decided to approach the problem of obtaining 
higher recording speeds by using stepping switches to 
switch thermocouples to a high-speed recorder. 

An investigation of available direct-writing, pen-type 
oscillographs indicated one suited for this specific pur- 
pose. The average direct-writing oscillograph has some 
zero drift on d-c amplification, which is not satisfactory 
if long-time, unattended operation is required. The Off- 
ner “Dynograph” has negligible drift, which permits set- 
ting amplifier gain and balance controls to give fixed 
deflection for a specific range of temperature. The Dyno- 
graph sensitivity is such that 1C° change produces a pen 
deflection of 44” (3 mm). Actual ranges of —100°F to 
+600°F were used (each chart division corresponds to 
1OF* change), Fig. 1. A calibration showed (as the man- 
ufacturer specified) some nonlinearity if the entire width 
of the record was used. As it was desired to utilize the 
maximum recording width, a celluloid scale was used 
to read the temperatures, obviating the need for printing 
specially calibrated recording paper. Either inkless or 
ink records can be made satisfactorily, and recording 
paper speed can be reduced to provide a 1-hour record. 

As the direct-writing oscillograph has no cold junc- 
tion, a common ice bath is used as cold reference. It is 
also possible to use one of the hot-reference junctions 
available for this purpose. 

At first it was hoped to use stepping switches on self 
step to record about 30 temperatures a second, but tests 
showed the upper limit near 10 temperatures a second. 
Best practice is 7 to 8 temperatures a second, or 48 
temperatures in 6 to 7 seconds. 

Fig. 1 shows only one channel of the two-channel re- 
corder being used. Both channels would provide 96 
temperature measurements in 6 to 7 seconds. This would 
also permit two different temperature-recording ranges. 


|: these days of high-speed flight and processes, it is 


E. N. KAUFMAN 
Consulting Engineer 


Woodland Hills, Calif. 


Tests conducted with Brown double-stepping switch 
boxes (48 points) show additional switches can be used 
to make any number of measurements. 

It is necessary to provide a stepping voltage for the 
stepping switches. Although an RC circuit will operate 
the stepping switches, the “on-off” time is not completely 
satisfactory. As an alternate to the RC method illustrated 
in Fig. 2, a slugged relay timer will provide a 50% on- 
off timing cycle. 
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Fig. 2. 48 thermocouples are each read every 
seven seconds by Dynograph. Stepping switches 
may be ganged to provide additional channels. 


Fig. 3. Equipment used for high-speed recording. 
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Instrumentation 


Annealing of steel sheet and plate of softness and extraordinary ducti- 
bility has long been performed in batch-type operations adapted from 
the ceramics industry. A continuous method with improved instru- 
mentation results in 1/3 higher production with 1/2 the BTU input. 


SHLAND, Kentucky Works of Armco Steel Cor- 
A peraton have long been known in sheet and plate 

manufacture for their continuous batch-type an- 
nealing furnaces (Fig. 1). Sheets and plates are loaded 
on insulated car bottoms, and covered with a light plate 
stainless-steel cover which rests in a sand seal around the 
outer edge of the car. Atmosphere gas, either DX or 
natural gas, or a mixture of the two, is charged into the 
box, which is then pushed into a tunnel-like gas-fired 
furnace. As a new box enters the furnace, another one 
is pushed out at the exit end (Fig. 1), then slowly 
cooled, unloaded and readied for recharging. 


Instrumentation 


The latest furnace of this type, put in operation about 
three years ago, adheres to this time-proven principle, 
but features several constructional improvements, in- 
cluding extensive temperature control. The resulting high- 
er production rate and lower fuel consumption, coupled 
with less personnel in attendance, reduced overhead crane 
service required, and greater uniformity of product, have 
justified expenditures for the instrumentation. 

Thermocouples are placed in strategic locations on the 





Presented at Conference on Instrumentation for the Iron & Steel In- 
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Fig. |. Tunnel furnace 
provides continuous 
batch-type annealing of 
special-properties hie 
and sheet charged on 
movable boxes. New 
charge is pushed in at 
cold furnace end while 
other car is pushed out at 
exit end when cycle is 
completed. 


of a Continuous 


RALPH H. GELDER 
and 


WALTER E. HAND 


Armco Steel Corporation 


Ashland Works 


charges inside the boxes and in the combustion space 
between the box cover and the furnace walls. Fig. 3 
illustrates the manner in which thermocouples are mount- 
ed. The hot junction of a thermocouple is placed in con- 
tact with the side face of the pile of sheets or plates, as 
loaded, within six inches of each top corner of the load. 
Tests have shown these positions to include the hottest 
spot in each charge. In addition to four corner thermo- 
couples, one is mounted under the load (as near to its 
center as piling conditions will permit) to detect the 
temperature at the coldest position in the box. Leadwires 
from these thermocouples are conducted through gas- 
tight seals in the car bottom refractories to a terminal 
box on the underside of the car. The circuits are com- 
pleted by means of polarized plugs in the recording and 
controlling instruments on the panel-board. Sufficient 
cable is attached to the plug assembly to reach from one 
box position to the adjacent one. Proper operation of 
the equipment requires that all plugs be changed to suc- 
ceeding boxes immediately after each furnace charge is 
made. 

Suitably protected thermocouples, mounted on each 
side through the furnace walls, detect the temperatures 
of the centers of the combustion chambers in each zone. 
Each box position is designated a “zone” for purposes 
of firing and temperature control. 





Fig. 2. Pairs of 6-point 
strip chart recorders record 
temperatures at various 
points of furnace and work. 


Batch-Type Annealing Furnace 


Strip-chart recording and controlling pyrometers are 
installed in a control and meter house which is centrally 
located with respect to the entire installation of five 
furnaces. A view of the panelboard is shown in Fig. 2. 
Each vertically mounted pair of instruments records and 
controls the temperatures of one box, or zone. The upper 
instrument records the temperatures in the four corners 
of the charge in the box; the instrument in the lower 
position records the temperature of the combustion cham- 
bers on each side of the box. 

Control of temperatures is accomplished through simul- 
taneous regulation of fuel and combustion air to all the 
burners on each side of each zone. Control circuits are 
so arranged that as long as the temperatures of the two 
thermocouples in the box on one side of the furnace, and 
the temperature in the respective combustion chamber, 
are below their set points, fuel will flow at a preset maxi- 
mum rate. However, when the temperature at any one of 
these points rises above the set point, the fuel is reduced 
to a preset minimum. This action is effected by a series 
arrangement of the control circuits from the three points 
involved so that interruption of the circuit by any one 
point will de-energize an electro-pneumatic relay con- 
trolling the butterfly valves in the combustion-air line 
for the burners in the side of the zone. Gas is propor- 
tioned by zero governors (regulators that maintain the 
gas pressure at zero or near-atmospheric pressure). Re- 
lief dampers in the furnace roof are actuated in synchro- 
nism with the control valves by their own motor opera- 
tors. j 

A typical chart, illustrating the uniform temperatures 
obtained around all four corners of the charge by this 
type of control, is shown in Fig. 4. 

A six-point stript-chart pyrometer records tempera- 
tures at the bottom of the box. Fig. 5 shows a typical 
chart. Flexible circuitry makes possible recording of 


bottom temperatures of any six of the twelve boxes under 
fire. Since it is important to consider the temperatures 
of those boxes which come into the soaking period of the 
cycle, the temperatures in these and the immediately 
preceding zones are recorded. Degree of uniformity of 
the bottom temperatures from box to box is quite clearly 
shown in Fig. 5. 

Extensive changes in annealing temperatures can be 
made on consecutive boxes with satisfactory results. 


Description of Furnace 
The furnace has the general shape of a tunnel, with 
bottom formed by twelve insulated car bottoms, each 16 
feet long. 


Fig. 3. Thermocouples are fastened to charge at stra- 
tegic locations, and connected by lead wires to recording 
controllers on panel board. 
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Fig. 4. Uniformity of controlled temperatures is demon- 
strated by near-vertical lines. 


This type of furnace, adapted from the ceramics in- 
dustry, was built by Armco Steel Corporation for box 
annealing the products of the original continuous sheet 
rolling mill at Ashland, Kentucky, as far back as the 
middle twenties. Most other producers of flat-rolled steel 
have adopted the portable bell-type box annealing fur- 
nace as successor to the older single-door stationary-fired 
furnace. Satisfactory experience with these furnaces led 
to construction of additional two furnaces of the same 
general characteristics a few years later. They are still 
in use. 

About three years ago, when demand for further in- 
crease in box annealing capacity developed, an improved 
model of this continuous type of furnace was developed, 
with greater output and reduced heat input requirements. 
Attainment of these advantages can be attributed to 
automatic control plus the placement and arrangement 
of burners, whereby the heat input is concentrated at the 
bottom of the charges. The burners are distributed along 
the furnace walls according to the probable distribution 
of heat demand. Since the first zones serve to provide 
the major part of the heat required to bring the box 
charges up to annealing temperature, they are fitted with 
more and larger burners than the following zones. Fuel 
is 1000 BTU/cu ft natural gas, and combustion air is 
furnished by low-pressure blowers at 5 and 7 inches 
w.c. max pressure (depending on burner location). 


Furnace Operating Procedures 


At each end of the furnace (which accommodates 12 
car bottoms) there is a pit, in which a transfer car or 
lorry operates at right angles to the direction of travel 
of the boxes through the furnace. Cars are propelled onto 
and off from the transfer lorry and through the furnace 
and parallel cooling lines by pusher mechanisms built 
into the transfer lorries. Pits or stalls, into which the 
cars may be pushed by the transfer lorry for loading 
and unloading, are located along the side of its operating 
pit opposite the entrance to the furnace. These loading 
pits are served by an overhead crane. 

A car bottom is loaded with the charge to be annealed 
and covered in one of the several loading pits. The trans- 
fer lorry picks up the car and moves it to a point in line 
with the tracks under the furnace, where it is pushed 
into the space on the tracks between the transfer pit and 
the furnace entrance. At that point, the seal between 
cover and base is filled with sand, and the interior of the 
box is flushed with the gas used for protective atmos- 
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Fig. 5. Temperatures recorded at bottom of box also 
are controlled. 


phere. At the proper time the box, thus prepared, is 
pushed into the position, in the furnace, immediately 
inside the entrance door. As the furnace, already in 
operation, is filled with its 12 boxes, each box is moved 
forward to the position adjacent to the one previously 
occupied by the box, and the box in the last position is 
pushed out of the furnace exit door. At this point, the 
discharged box is picked up by the exit-end transfer 
lorry and moved to the cooling track. 

Slow cooling to ambient temperatures takes place while 
the loaded boxes recycle down tracks parallel to the 
furnace to the entrance end transfer lorry, which picks 
each cooled car up and spots it in a loading pit for repeti- 
tion of the cycle described. 


Conclusions 


This furnace, in its two-year period of operation, has 
amply demonstrated its superiority over the portable 
bell-type furnace of similar load capacity in a number 
of particulars. It has yielded a greater production rate 
at a lower rate of fuel consumption. No failures have 
been experienced requiring the rejection or reannealing 
of any portion of the product. Control is precise and 
reliable enough to give complete confidence: in its per- 
formance with a minimum of attention from personnel 
assigned. 





Fig. 6. Burners are arranged at 45° angle from horizontal. 
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Fig. |. Absolute-value mechanism comprises differential 
(D) and solenoid-operated pin controlled by position of 
cam C. 

Fig. 2. Output is always 
positive, thus providing the 
absolute value of X. 





Absolute Value via a Differential 


MAX FOGIEL New York, N.Y. 


N the mechanization of equations for automatic 

computation it is often necessary to obtain the 

absolute value of a varying quantity—that is, 
the magnitude independent of its sign or polarity. 
While this problem is easily solved through the use 
of an electrical computing circuit, a solution in- 
volving mechanical computation is often desirable. 
This is especially true if both input and output are in 
mechanical form and inclusion of a servo system is to 
be avoided. 

The mechanical circuit shown in Fig. 1 provides a 
simple and accurate solution to the problem, using a 
solenoid-actuated pin and a differential to accomplish 
the objective. 

The principle is simple. The input shaft rotates in 
proportion to the variable X. This shaft is geared di- 
rectly to the left side of the differential D, which 
causes the output shaft to rotate an amount propor- 
tional to X also. Hence, an input plus X (counter- 
clockwise) causes an output of plus X. The gearing 
shown at the upper right in Fig. 1 is not in motion 
under these conditions. 

When the input is negative, however—that is, when 
X rotates in the clockwise direction—cam C energizes 
the solenoid which causes the pins to engage in such a 
manner that the gearing at the upper right of Fig. 1 is 
engaged. This causes the right side of the differential 
D to turn an amount proportional to 2X. As the left 
side of the differential is turning an amount equal to 
—X, and as the right side now turns an amount equal 


to 2X, the output is equivalent to plus X. Thus, as the 
output is always positive and proportional to the mag- 
nitude of the input variable, the absolute value of the 
variable is obtained at the output. 

The cam and spring follower serve to retain the 
fixed pin in firm contact with the sliding pin when X 
is negative, and is increasing towards zero. The cam- 
and-follower arrangement also holds the fixed pin in 
the zero position when X is positive. 

The gearing of the cam which operates the switch 
to the solenoid may be determined in the following 
manner: 

Let the angular displacement of the cam required to 
operate the switch be represented by 8. Let a represent 
the angular rotation of the input shaft from the point 
where the pins break contact to the point where they 
come into contact again on the other side after nearly 
one revolution of the input shaft. The gear ratio be- 
tween the cam and the input shaft is thus a/8. As only 
approximately 180° of cam rotation is allowed for the 
positive region of X, the variable must not exceed the 
quantity represented by this amount of rotation. 

Thus if one revolution of the input shaft represents 
U units of the variable, X must not exceed (U/2) 
(«/8) units. Additional switches may be geared into 
the circuits, however, if it is necessary to extend the 
range of variable. In this manner it is possible to ob- 
tain any desired computational accuracy. 
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Trends in 


Pipeline Valve Control 


Positive control of petroleum liquids and gases is imperative for 


safety. Complex valve installations are impractical without power 
operation, remote control, and automatic emergency functions. 
Lines are controlled commonly by plug valves with rotary-mo- 


H. A. ALTORFER 


Consulting Engineer 
Orinda, California 


tion actuators, and gate valves with linear-motion actuators. 


OWER OPERATION of oil and gas pipeline 
valves, on a large scale, is hardly more than 20 
vears old. Some early installations applied a 
geared motor drive. which took the place of the con- 
ventional handwheel. Today’s modern electric valve 
operators are the result of development of this idea. 
About the same time, plug-valve manufacturers of- 
fered valves equipped with pneumatic cylinders in 
place of the conventional handwheel drive gearing. 


Fig. 1. Grove-Shafer installation. 
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These cylinders were primarily intended for air power. 
In the course of time, high-pressure cylinders became 
available that used the line gas as power medium. 

Until recently no automatic actuation was practiced. 
Electric operators were controlled by manual push- 
buttons, cylinder operators by manual 4-way valves. 
An exception was the automatic line-break control! 
built under the Hedene patents and supplied by the 
valve manufacturer as part of plug valves. 

With the advent of gas-turbine compressor stations, 
automatic operation of suction, discharge, and blow- 
down valves became a necessity. Electric control, tied 
into a cycle timer, answered these control require- 
ments. 

Automatic pump stations on crude and products 
lines became microwave actuated from control points 
hundreds of miles distant. Electric operators were the 
logical answer for these modern stations. 

Recently much progress has been made in the field 
of semi-automatic and fully automatic control of both 
plug and gate type of pipeline valves. Information on 
the development of these modern operators and con- 
trols follows. 


Operator Requirements 
Operators fulfill their purpose if they actuate (1) 
positively, (2) within desired time period, (3) effici- 











May Meeting: Thursday, the 16th, Rio Hondo Coun- 
try Club, Downey, Calif. 

Feature: C. S. Beard, General Controls Co., will pre- 
sent a paper on “Effective Area of Diaphragm 
Actuators” and M. Roby, The Fluor Corp., will 
present a paper on “Instrumentation of a Compres- 
sor Plant.” 

















Fig. 2. Gate-valve 
pressure area. 
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Fig. 3. Plug-valve 
pressure area. 


ently, (4) through simple, robust controls, and have 
(5) reasonable space requirements. 

The possibility of power failure (either an electrical 
failure or failure of actuating pressure) requires 
emergency provisions for manual operation. 


Line-Medium Power Source 


In recent years, gas pipelines have made use of the 
pipeline medium as a source of operating power. On 
electromechanical operators the electric motor is re- 
placed by a gas motor, and electric switches replaced 
by gas valves. With these modifications, the drive be- 
comes pneumatic-mechanical. 

Another major advance consists of the gas-hydraulic 
operator known in the trade as the Shafer operator. 
Fig. 1 shows such a modern, large, high-pressure, con- 
duit valve. Gas pressure is led from the line, through 
control valves, into gas-hydraulic tanks which are 
partially filled with hydraulic oil. The oil then is of 
the same pressure as the gas and can be used directly 
in the hydraulic valve operator. 

The resistance of the moving valve member (plug 
or gate) is approximately proportional to the line 
pressure. The power available from the line medium is 
also proportional to the line pressure. We have, there- 
fore, an ideal situation wherein the greater the power 
required, the more is available. Other means used to 
convert gas into hydraulic pressure include gas-hy- 
draulic converter-intensifiers. 


Manual Operation 


If the power fails, valves must be operated manually. 
Therefore, electro-mechanical and pneumatic-mechani- 
cal operators are equipped with an auxiliary mechani- 
cal handwheel drive. 

Simplest manual operation of hydraulic valve opera- 
tors uses a small hydraulic pump. Hydraulic manual 
operation is superior to conventional mechanical drives 
as it is subject to the same efficiency considerations 
as power operation. Hydraulic manual operation re- 
quires approximately one sixth the energy needed to 


Fig. 4. Shafer operator 


on plug valve. 


actuate a valve through conventional mechanical 
drives; in other words, with equal effort a valve can 
be closed hydraulically six times faster. This is im- 
portant for large valves. 

The reason that gas pressure is not applied direct 
instead of through a hydraulic medium is that such 
systems require a separate device for mechanical 
manual operation which has many disadvantages over 
the simple hydraulic manual drive. The power device 
of a hydraulic operator is always in excellent operating 
condition as it is constantly submerged in oil. 


Power Requirements 

Gate and conduit valve power requirements are gen- 

erally calculated as follows (Fig. 2): 

rss ie 
where P= force to move gate (lb), A = D?x/4, D 
= seal dia (inches), p = line pressure (psi), f = 
coefficient of friction—magnitude depending on con- 
dition of the contact surfaces, their roughness and de- 
gree of lubrication. 

Customary calculations always assume the worst 
possible condition—no pressure on the downstream 
side. Also, as a refinement, gland friction and de- 
wedging force (for wedge-type valves) should be 
added. 

Plug-valve power requirements are expressed in 
torque, as motion is rotary, and calculated as follows 
(Fig. 3): 

iF 
where T = operating torque (inch-pounds), A = h w 
(square inches of projected pressure area, enclosed 
by sealant grooves around port), p = line pressure 
(psi), f = coefficient of friction between plug and 
body, r = mean plug radius (inches). 

Although plug stem friction torque is usually small, 
it can rise to a high magnitude under unfavorable 
circumstances. Therefore it should be added to the 
plug friction torque. 

For fear of generalization, it is dangerous to quote 
definite coefficients of friction to be applied in the 
above formulae. However, so as not to omit that vital 
link we quote these best possible figures for “f”: 0.02 


April 1957—Instruments & Automation—Page 709 











EELTLELETIEE 


é= 


5] 





& 


\ 
MANUAL s 
POWER CONTROL 








Fig. 5. Shafer operator—internal 
construction. 


on lubricated plug valves, 0.12 on gate and conduit 
valves. 

Operators should be provided with a generous 
amount of excess power to take into account adverse 
conditions, neglect, etc. 


Gate-and Conduit-Valve Operators 


Gate valves, having fundamentally straight-line 
motion, are logically operated by a piston attached to 
the valve stem. However, plain piston operators have 
one serious drawback when applied to wedge-type gate 
valves. They have approximately the same amount of 
power in either direction. A gate that is wedged in the 
end position, open or closed, may be impossible to de- 
wedge without applying extra power. To meet this 
condition, cylinder operators can be equipped with a 
power de-wedging feature. The wedging force is 
limited by a small relief valve installed in the hy- 
draulic circuit. The main power circuit is shut off 
before the wedging force is applied and an auxiliary, 
relief-valve-controlled circuit is introduced for “gentle” 
but firm wedging action. Positive de-wedging takes 
place as full hydraulic pressure is applied when re- 
versing direction of motion. A small hydraulic pump, 
shown in Fig. 6, is provided for manual operation. 

Electro-mechanical operators have been applied ex- 
tensively to gate valves in place of the conventional 
handwheel. Electric operators are equipped with a 
hammer-blow device for power de-wedging. 

Efficiency is one of the major distinguishing fea- 
tures between electro-mechanical and hydraulic gate- 
valve operators. The former are handicapped by the 
inefficient stem screw of the valve, whose efficiency 
generally runs in the neighborhood of 25%. With the 
usual 50% efficiency of the mechanical drive of the 
operator, the overall efficiency of the electro-mechani- 
cal gate-valve drive runs around 1214%, not counting 
electrical losses. In contrast, the efficiency of the hy- 
draulic piston gate-valve drive runs well over 90%. 
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Fig. 6. Semi-automatic control. 


Plug-Valve Operators 


A great many applications demand use of electro- 
mechanical operators. This type has been described 
elsewhere in the literature.? To keep in step with auto- 
mation, it will have to undergo an extended develop- 
ment of automatic controls for a variety of purposes. 

Since electro-mechanical operators are of the rotary 
type, they satisfy the logic of applying a rotary opera- 
tor to the rotary plug valve. 

The conventional piston type of operator, which con- 
verts straight-line to rotary motion through a gear or 
lever system, is well known in the pipeline industry. 
This type is beginning to be displaced, at least in the 
larger sizes. by the modern rotary Shafer operator 
or by multi-cylinder operators. 


Shafer Rotary Power Operator 
for Plug Valves 


The conventional electric and piston types of opera- 
tors are well known and need no discussion. However, 
the newly-developed Shafer operator system does war- 
rant a short description. Fig. 5 shows internal con- 
struction of stator and rotor. 

Originally the operator was designed primarily for 
gas pipelines. It takes power from line gas, which, by 
proper direction, actuates a hydraulic quarter-turn 
motor attached directly to the plug-valve stem. The 
conversion from gas to hydraulic pressure takes place 
in a pair of gas-hydraulic bottles, gas pressure acting 
upon a hydraulic fluid. If it should ever happen that 
there is no gas pressure, the operator can be actuated 
by a manual pump built into the hydraulic circuit—on 
smaller valves—by a wrench which can be attached 
directly to the rotor hub. 

Power gas is directed, either manually or automati- 
cally, to the proper gas-hydraulic bottle by a control 
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block containing a double 3-way poppet valve, shown 
in Fig. 6. 

The cylindrical rotary operator, connected directly 
to the valve plug, is the most compact power device 
yet conceived, The rotary type described here pro- 
duces the powerful torque of 50 foot-pounds per each 
cubic inch of displacement at 1000-psi pressure. 

This rotary operator has been proposed to the Navy 
for steering ships. Due to its high power capacity it 
should be the smallest rudder-actuating device in exist- 
ence. Operators are now available powerful enough to 
steer a destroyer or a light cruiser. 


Controls 


Until recently it remained for users of the operators 
to design their own controls. Operator builders are 
now designing controls and considerable progress is 
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Fig. 7. Electric remote control. 


being made for the benefit of the industry and, partic- 
ularly from a standpoint of safety. 


Types of Control 


Power operators can be equipped with the simplest 
kind of control. Fig. 6 indicates diagrammatically the 
inter-relation of valve operator and control. The valve 
is closed under power by pulling (and opened by push- 
ing) the hand lever at the control block. Control block 
and lever are common to nearly all controls. Funda- 
mentally, automatic control is accomplished by actuat- 
ing the lever by some automatic impulse. 


Electric Remote Control 


Fig. 7 shows electric control actuation by means of 
solenoid valves. Gas pressure is available to these small 
valves which may be wired in various ways; for in- 
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Fig. 8. Compressor station shut-down control. 
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Fig. 9. Compressor station shut-down control. 


Fig. 10. Meter run. 


stance, they may be wired as indicated or through a 
time delay for “fail-safe” action, opening when de- 
energized, in case of current failure. A small pilot 
piston actuates the control lever. 


Compressor Station Shut-Down Control 


Compressor station emergency control, as applied 
to plug as well as conduit valves, is shown in Fig. 9, 
diagrammatically in Fig. 8. The pilot control piping 
is charged with 200-psi gas pressure taken from the 
power gas line through a regulator followed by an 
orifice. In an emergency, any one of several strategi- 
cally-located vent valves is tripped; pilot gas con- 
tained in an expansion tank actuates the control lever, 
thus admitting power to the operator. After a preset 
time the control returns to neutral, relieving the pres- 
sure from the operator but leaving the pipeline valve 
set in emergency position until the control lever is 
manually actuated when the line is returned to normal 
operation. Returning only the pilot vent valves to nor- 
mal position has no effect on the operator. The control 
lever must be actuated manually to re-position the 
main valve. 

In Fig. 9, four valves are closed (to and from the 
compressor station) and four blow-down valves are 
opened (the latter after a short artificial time delay) 
upon tripping any one of the pilot vent valves. 


Multiple Meter Run Control 


On the dual meter run (Fig. 10) the second run is 
opened automatically when the metering capacity of 
the first run is exceeded and closed when the flow 
is too small for two runs. Automatic action is initiated 
by a differential controller which, depending on meter 
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Fig. 12. Blow-off control installation. 


orifice differential, supplies either 25 psi or zero pres- 
sure to the operator pilot system shown in Fig. 11. 


Station Blow-Off Control 


A most unusual overpressure protection of a reg- 
ulator station is shown in Fig. 12 and in diagram 
(Fig. 13). Instead of a multiplicity of spring-loaded 
relief valves, a single plug valve is used for reliev- 
ing excess pressure in the station discharge piping 
system. 

The control can be adjusted readily by means of 
a small regulator, and blow-off pressure and resetting 
pressure can be set safely and positively within 2% 
of each other, if desired. 

Plug valves, with their inherently large flow ca- 
pacity, appear very well suited for relieving excess 
pressure in piping systems. In dimensioning blow-off 
valve and piping sizes, the same fundamental rules 
apply as those pertaining to design of blowdowns 
for pipelines. Author’s earlier paper® advises use 
of the “regular” pattern, rather than the “Venturi” 
type of valve, as most economical for such purposes. 
The same paper gives a formula and figures for thrust 
reaction from issuing gas, which must be taken into 
account in design of blow-off systems. 


Distribution System Emergency Control 


The self-contained control (diagram Fig. 14) ac- 
tuated by a cartridge satisfies the ASA code not only 
as far as overpressure protection, but also for under- 
pressure protection. It will close upon dangerously 
high or low pressure and stay closed until manually 
reset. Damage from explosions and fires in gas distri- 
bution systems can be held in check by this small con- 
trol device which can be installed on existing valves 
without vault enlargement. 











Fig. 13. Blow-off control 
diagram. 


Automatic Line Break Control 


An advanced line break control* is shown in Fig. 
15. As a rule, all valves in the vicinity of a break 
close when equipped with conventional automatic 
line break controls. Sometimes a chain reaction 
may unnecessarily close many valves. The new line 
break control senses the condition of the line, keep- 
ing shut only the two valves on each side of the break 
and automatically reopening any other valves which 
may have closed. 


Automatic Regulation 


Large capacity and low noise level make the plug 
type of valve a desirable device for regulating gas. 
Controls now being developed show promise for use 
of these valves for regulating purposes, particularly 
in sizes beyond the capacity of conventional regula- 
tors, if equipped with modern operators. 

Hydraulic operators are excellent devices for reg- 
ulating services. Hydraulic regulation has been applied 
to precise turbine regulation for half a century and 
can be applied directly to pipeline regulation prob- 
lems. Essential equipment components comprise (1) 
device sensing abnormal conditions of pressure, flow, 
etc., (2) pilot control to direct fluid to operator, 
(3) power operator, (4) feedback device to restore 
neutral position of pilot. 

Gas is not suited for regulation purposes when ap- 
plied directly to power cylinders. This medium, being 
elastic, would cause overshooting and hunting due to 
the varying resistance of the valve. 

While plug valves appear to be desirable regulat- 
ing devices for gas lines, they are unsuitable for liquid 
lines as liquids under high velocities rapidly wear 
away flow passages of ordinary materials and also 
can cause detrimental effects due to cavitation. 
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matic line break 
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control. 
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General Operator Characteristics 


When specifying operators, it is necessary to give 
size, type, and Figure No. of valve, nature of line 
fluids, maximum line pressure, mounting position, 
the function to be performed by operator and con- 
trols, pilot pressure for specific controls and ambient 
temperature (minimum and maximum). The latter 
is important in selecting proper operating fluid. 
Hydraulic operators must be operable at the lowest 
atmospheric temperature encountered and oils which 
remain fluid under these conditions must be used. 


Operator Fluid 


Contrary to common belief, ordinary oils attack 
metals. Therefore, operator fluids must be chosen 
with care. To protect the highly-finished interior sur- 
faces, and minimize foaming due to abrupt passages, 
operator oils must contain rust and foam inhibitors. 
Such oils are available from oil distributors. Ordinary 
motor oils available at service stations are unsuitable 
and can do permanent harm to operators. 

Using a valve for two purposes by equipping it 
with another operator simplifies the piping system. 
For instance, in the case of the dual meter run con- 
trol, one valve can act both as automatic “on-off” 
as well as shut-off valve. This feature is particularly 
welcome in existing lines when the addition of an 
operator on an existing valve eliminates breaking 
into the line to install an additional device. 

To modernize existing valve installations by pro- 
viding them with an operator, it is desirable to mount 
the operator under pressure, without shutting down 
the line. That feature depends on design of the valve; 
for instance, the well-known Nordstrom Hypreseal 
valve permits addition of an operator under pressure. 


Maintenance 


Modern operators require practically no mainte- 
nance as hydraulic oils last as long as mechanical 
equipment. However, oil level must be checked 
occasionally and the system refilled, if necessary. 

Provisions should exist to vent any gas or air which 
may be entrapped in the hydraulic system. Experience 
on turbine governing systems has demonstrated the 
detrimental effect of entrapped air on the regulating 
function. 

Proper condition of the valve is of greatest im- 
portance. Operators can be made powerful enough 
to handle even a neglected valve. To forestall this 
possibility of damage, plug valves should be lubricated 
on a fixed schedule per valve manufacturer’s recom- 
mendations. Modern lubricant guns are equipped 
with pressure gage. Lubricant should be injected into 
the valve until the lube pressure settles at somewhat 
over line pressure. 


Incidental Control Features 


It is often necessary to know valve positions at 
a central control point. Electric limit switches, mounted 
on the operator, show open or closed position by means 
of indicating lights. 
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Fig. 16. Pneumatic position indicator. 


A continuous pneumatic position indicator mechan- 
ism is shown in Fig. 16, A cam, rotating with the 
valve plug, actuates a modified instrument regulator 
whose output pressure is led to a pressure gage hav- 
ing a dial graduated in terms of valve position. 


ASA Code 


The ASA Code (B 31.1.8) for gas transmission and 
distribution piping is considered the law of the pipe- 
line industry. At the time of its writing all available 
acceptable devices were included. However, such rapid 


strides have been made in the field of pipeline con- 
trol that it was impossible to include important de- 
velopments of recent years. The code in itself is a 
token of progress and its spirit does not shut the 
door to modern engineering developments. Justifiably, 
some parts of the industry accept new equipment 
with hesitation when it is not mentioned in the code. 

One of the items belonging in the code is the use 
of plug (and possibly conduit) valves for pressure-re 
lieving systems. It would be appropriate for valve 
and operator manufacturers to cooperate with the 
code committee to the effect that recent developments 
be included in the code. 
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Getting the answers to control problems is now 
easier with Servomechanisms’ Mechanical Devel- 
opment Apparatus—an assortment of precision 
mechanical components. You prove out designs in 
the lab quickly and economically by simulating 
instrument and control systems in the breadboard 
phase. 

And, MDA components can be used over and 
over again on other projects as they develop. You 
do not need to be an engineer to use this equipment 
—in many cases laboratory technicians perform a 
major portion of the work. 

Servomechanisms, Inc. maintains a complete 
stock of all the components shown plus many other 
companion parts—insuring immediate delivery 
from a single source. 

Full details are available in our Mechanical 
Development Apparatus Brochure—Bulletin 
MDA200. Write for a copy today. 


SERVOIULC/LCUNISMS 


INC. 


MECHATROL DIVISION 


625 Main St., Westbury, L.!., New York... Telephone EXD gewood 4-6500 





WESTERN REGIONAL OFFICE 
1000 WEST EL SEGUNDO BLVD., HAWTHORNE, CALIF. 
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PROCESS MEASUREMENT and CONTROL 





CONTROL MILLIVOLTMETERS 


New “HP-30 Series” instruments, 
designed to keep pace with trend to 
smaller size in process instrumenta- 
tion, employ a high-strength magnet 
material, printed circuits, and mini- 
ature tubes and relays. Primarily for 
temperature control but applicable to 
process variables such as speed, vacu- 
um, density, and electrical measur- 
ables. Electrical connections can be 
made from front and rear, top or 
sides. Manual adjustment of one rheo- 
stat simultaneously compensates for 





lead length and balances TC break 
circuit. Range changes can be made in 
the field. Accuracy 0.5% of instru- 
ment span; controller sensitivity bet- 
ter than 0.1% of full scale. “HP-30 
Series” comprises two-position con- 
troller, three-position dual index con- 
troller, three-position single index 
controller, over-temperature protec- 
tor, proportional output controller, 
and time-proportioning controller. 
These six basic control forms are in- 
terchangeable and can be modified. 
Also available is a millivoltmeter in- 
dicator.—Instrument Dep’t, General 
Electric Co., West Lynn 3, Mass. 

For more information circle 201 on inquiry card. 


FIBER-GLASS-CASED 
INSTRUMENTS 


New “Series 1450” low-cost small- 
size instruments for indicating, trans- 
mitting and controlling pressure and 


temperature are housed in cases made 
of plastic-impregnated fiber glass. 
This case—unique in process instru- 
mentation—makes new line particu- 
larly suitable for use outdoors or in 
corrosive atmosphere. Color is not 
a surface finish but extends through- 
out material. Temperature range lim- 
its are —400°F and 1000°F; pres- 
sures from 30” Hg vacuum to 5,000 
psi. As pneumatic receivers, “1450” 
instruments can accommodate 3-15, 
3-18 or 3-27 psi signals. Instruments 
include single or dual indicators, sin- 
gle indicator with dual alarms, in- 
dicating controller with any mode of 
control, and indicating transmitter. 
Transmitter can provide pneumatic 
outputs, resistance outputs, or dif- 
ferential transformer outputs. Con- 
troller options include all standard 
combinations of modes.—Fischer & 
Porter Co., 951 Jacksonville Rd., Hat- 
boro, Pa. 


For more information circle 202 on inquiry card. 
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GAS ANALYZER 


New “Thermal Conductivity Gas 
Analysis Unit,” for lab and process 
gas analysis, portable or panel mount- 


ed, records continuously; can be used 
for CO. stack analysis, argon-nitro- 
gen ratios, trace impurities, etc. Mak- 
er also announces new line of fast- 
response, stable and sensitive cells.— 
Westdahl Instrument Co., Millington, 
N. J. 


For more information circle 203 on inquiry card. 


BRIDGE-TYPE CONTROLLER 


New “Model RI-3 Self-Balancing 
Indicating Controlling AC Wheat- 
stone Bridge” is suitable for auto- 


matic control based on measurement 
of electrolytic conductivity in chemi- 
cal processing and water treatment 
fields, monitoring purity of water, 
etc.; has been recently redesigned 
and incorporates a printed-circuit am- 
plifier and pluggable units for range 
changing.—Industrial Instruments, 
Inc., 89 Commerce Road, Cedar Grove, 
NN. ds 

For more informatior rcle 204 on inauir 


REMOTE POSITIONER 


New “Model AS” is said to be “sub- 
stantially lower in cost than existing 
types of automatic control equipment” 
and to employ “an unusual appli- 
cation of bridge circuitry.” It pro- 





vides positioning accuracy of 0.5% 
and repeatability of 0.25% without 
vacuum tubes or photocells. In addi- 
tion to valve positioning, etc., it is 
particularly suitable for automatic 
selection. In a typical conveyor appli- 
cation it will select shortest route 
from any position to desired control 
point by turning control knob to de- 
sired “position” number and pressing 
“start” button—Wallson Associates, 
Ltd., Newark, N. J. 


For more information circle 205 on inquiry card. 


INDICATING RECORDERS 


New models of ‘“Minicorder” in- 
corporate a large indicating scale and 
pointer for easy reading of temper- 
ature pressure, electrical values, etc., 
from a distance. Pointer is fluorescent. 


8918 


New recorders can be supplied for 
most of the hundreds of chart ranges 
now available for “Minicorder de- 
sign 1 and design 2.” Tempera- 
ture range limits are —200°F and 
1000°F; pressure ranges to 2,000 
psig; synchronous electric or spring 
wound clocks; various speeds. Com- 
pletely sealed against dust, moisture 
and weather; wall or panel mounting. 
—The Dickson Co., 7422 Woodlawn 
Ave., Chicago 19, Ill. 

e 206 on inquiry card. 
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R920 


New “K 1419” cathode-ray tube is 
capable of spot velocity (“writing 
rate’) faster than speed of light 
across its 5” screen. It does not violate 
Einstein’s velocity-limit principle, for 
its electron beam can be likened to a 
garden-hose stream: when nozzle is 
swung suddenly, stream seems to 
bend and rate of “writing” on lawn 
can be much greater than velocity of 
water at nozzle. Since high spot ve- 
locity requires high spot intensity, 
electron gun and accelerating voltages 
are exceptionally high. Focus and de- 
flection are both electrostatic. To 





ULTRAFAST-WRITING CRT, revealed at IRE 
Show, writes faster than speed of light. 


For more information circle 208 on inquiry card. 


further assure good photography, 
No. 11 phosphor is used. Three aper- 
tures in phosphor allow light from a 
built-in source to be transmitted from 
back of tube to record calibration or 
reference points on film. An integral 
Mu-Metal shield minimizes need for 
special accessory design and orders. 
Under typical operating conditions, 
maximum post-accelerator current is 
112.5 microamps de and focusing 
electrode voltage is 2,000 to 3,200. 
Grid No. 1 voltage is —75 to —125.— 
Allen B. Du Mont Labs., Inc., 2 Main 
Ave., Passaic, N. J. 








PHOTOELECTRIC CONTROL 


New photoelectric system for count- 
ing or controlling comprises light 
source unit and receiver unit both 
housed in 5” spheres. Relay in re- 
ceiver is non-magnetic electrostrictive 
ceramic actuated unit known as 
“Capaswitch” (made by Mullenbach 
Div. of Electric Machinery Mfg. Co.). 
All operating components of receiver 


ELECTROMECHANICAL CONTROL SYSTEM 


, 8975 

New automatic control system for 
machines and processes comprises: 
(1) A displacement pickup sensitive 
to 0.0003”, supplying a linear 60-cps 
electrical signal of 4 my per 0.001”, 
and having switches for sensing both 
initial actuation and overtravel of 
stylus; (2) an electronic amplifier 
providing power to a standard 60-cps 
2-phase servomotor-tachometer from 
stylus signal, with tachometer feed- 
back adjustment for system damping 
control, and test switch for rapid 


“in place” check of amplifiers; (3) a 
mechanical power amplifier providing 
up to 1 hp of control output, taking 
its power from a contantly-revolving 
shaft (reference) and, with closed- 
loop installation, constantly striving 
to reduce sensing signal to zero. If 
desired, displacement pickup can be 
replaced by any standard ac signal 
source device: process control pri- 
mary elements, computer systems, 
ete—Seneca Falls Machine Co., 
Seneca Falls, N. Y. 


For more information circle 207 on inquiry card. 
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sphere are assembled in top half, 
which is removable and plugs in: to 
facilitate servicing. Unique easily-ad- 
justed lens system permits focusing 


8909 


both receiver and projector to allow a 
small object to break light beam a few 
inches or a few feet away.—Basa 
Controls Co., 4350 S. Sepulveda Blvd., 
Culver City, Calif. 


For more information circle 209 on inquiry card. 


CONDUCTIVITY CELL 

New type of non-clogging flow- 
through solution conductivity cell is 
of rugged construction with plastic 
body and threaded metal pipe ends. 
Electrodes are flush with the bore 
of the cell, thereby eliminating pro- 
truding members that might collect 
solids and clog up. Available in a 
wide range of cell constants, and with 
or without automatic temperature 
compensation.—Industrial Instru- 
ments, Inc., 89 Commerce Rd., Cedar 
Grove, N. J. 


For more information circle 210 on inquiry card. 
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Only the men are flying 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we’re 
aloft; flying ever higher, faster, safer, 
further. And, unbelievable as it may 
seem, more accurately. 

Among the companies spear- 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic—technologi- 
cal bench marks such as— 

e the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


e the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

e the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto- 
navigators. 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


GENERAL PRECISION EQUIPMENT 


the products of the GPE companies 
— particularly in the field of avia- 
tion—serve defense needs today, the 
important scientific advances they 
embody are “plowshares” for to- 
morrow. 

Aviation is but one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


a) CORPORATION 


PRINCIPAL PRODUCING COMPANIES © Askania Regulator * GPL © Graflex « Griscom-Russell 
Hertner Electric * Kearfott * Librascope « Link Aviation * Pleasantville Instrument © Precision Technology * Shand and Jurs * Simplex Equipment « Strong Electric 


For more information circle 75 on inquiry card. 











man aloft 





The pilot — before he set eyes on this 
jet, before he set hand to the actual controls 
— had already “flown” it. He learned how, 
on the ground, in a Link F-102 Simulator 

. one of more than a million fliers who 
have logged “Link time.” Millions more will. 


Military flight and fliers benefit im- 
measurably from the systems and equip- 
ments developed by GPL, Kearfott, Libra- 
scope and the other GPE companies working 
in aviation. Once these classified products 
are released for civilian use, everyone will 
enjoy their benefits. 


The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness other industries suchas: 
Automatic Controls and Instrumentation 

Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


For brochure describ- 

ing the work of the | 

GPE Group, write to: 1 
GENERAL PRECISION EQUIPMENT 
CORPORATION, 92 Gold Street, 
New York 38, New York. 


For more information circle 75 on inquiry card. 
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TEMPERATURE 





TEMPERATURE CONTROLLER 


New “Type E27A” remote-bulb tem- 
perature controller contains two 
switches and often can be used in 


place of two separate single-switch 
controls. Control head has calibrated 
setting scale. Models are available 
with ranges of 100 F° or 200 F° be- 
tween limits of —150°F and 650°F. 
Each switch can be adjusted to a 
maximum span of about 15 F° be- 
tween switch settings —United Elec- 
trie Controls Co., 79 School St., 
Watertown, Mass. 


For more information circle 211 on inquiry card. 


TEMPERATURE CONTROLLER 


New “Model 63” high-sensitivity 
thermistor-operated unit temperature 
controller features differential of 
0.1F° for all ranges, small size, “easy 


installation, simple maintenance, ease 
of adjustment and exceptionally low 
cost,” is available in temperature 
ranges between limits of —100°F and 
500°F; can be grouped in standard 
conduit boxes for multiple control ap- 
plications. Power supply is self-con- 
tained in each unit. Wide variety of 
thermistor probes includes over ten 
types, from ;” stainless steel tubular 
spring-loaded units to hypodermic 
needles; suitable for gases, liquids, 
and solids.—Yellow Springs Instru- 
ment Co., Inc., Yellow Springs, Ohio. 


For more information circle 212 on inquiry card. 


INDICATING THERMAL SWITCH 


New “Model HL 15-10 High-tem- 
perature Limit Control” employs a 
mercury-filled system; cuts off heat 
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supply if set-point temperature is ex- 
ceeded. Snap acting switch is of 
manual reset type. A second switch, 
in series with control switch, nor- 
mally is closed; will open only if the 
temperature should drop to a point 
below lowest expected ambient tem- 
perature (factory preset at 50°F, can 
be easily adjusted).—Partlow Corp., 
New Hartford, N. Y. 


For more information circle 213 on inquiry card. 
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BATCHING METER 


New “Repeating Auto-Stop” liquid 
batching meter delivers the same 
quantity of liquid each time its valve 
is opened, shutting off automatically 
when preset quantity is reached. 
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Quantity setting is changed by simply 
pressing “Auto-Stop” buttons on 
register. Available sizes: 1”, 1%”, 2” 
and 3”. Registers available separately 
for conversion of maker’s existing 
meters: with “Auto-Switch” feature 
for controlling pumps, agitators, etc., 
and with maker’s “Print-O-Meter” 
ticket-printing unit—Neptune Meter 
Co., 19 West 50th St., New York 20, 
Ne YX. 


ormation circle 214 on inquiry card 


SMALL-VOLUME FEEDER 


New “Model 19130” wall-mounted 
diaphragm feeder for handling con- 
centrated chemicals directly from 
shipping containers (for greater safe- 
ty) offers improved operating effi- 
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tiny Camera sees 
some shocking sights 


THE CLOSED-CIRCUIT TV CAMERA 
shown above is the world’s toughest. 
Its name: the RuGGepizEp. The 
maker: GPL. 

The extraordinary feature of the 
Ruggedized is its unique ability to 
withstand shock, noise and vibration. 
Because of this ability, businessmen 
and engineers are now able to get 
clear picture reports on many indus- 
trial operations never before seen. 

In many instances, the barrier 
to sight has been vibration too in- 
tense or noise too loud for any human 
(or TV camera) to get close to. 
Rocket and jet test-stand operations 
—where the Ruggedized is now being 
used extensively—are examples. 

In other cases, inaccessibility 
has been a complicating factor. To 
overcome this difficulty, the Rugged- 
ized was made tiny as well as tough. 


A spectacular instance of the ability of 
the Ruggedized to get into — and send pic- 
tures out of—tight places is its performance 
inside the plenum chamber of an F-104. 


GPL’s Ruggedized camera can 
withstand temperatures of minus 
55°C to plus 60°C, humidity levels of 
100%, and is spray-proof. Forces ex- 
ceeding 15 G’s in each of its three 
axes, noise levels as high as 200 deci- 
bels and altitudes over 70,000 feet do 
not affect its picture detail. 

If you'd like to look into your 
own industrial operations — includ- 
ing those industrial operations you 
never thought see-able—get in touch 
with us for full information. If you 
wish, we will be glad to arrange for 
a demonstration of the Ruggedized, 
or any other GPL closed-circuit TV 
equipment, in your own office or 
plant by local GPL representative. 
Write, on your letterhead, to: Mr. 
N. M. Marshall, General Precision 
Laboratory Incorporated, 62 Bed- 
ford Road, Pleasantville, N. Y. 


Even bone-shattering concussions can’t 
disturb perfect pictures of GPL’s Rugged- 
ized camera, designed specifically for the 
most severe applications. 


General Precision Laboratory Incorporated 
For more information circle 76 on inquiry card. 
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shipping containers (for greater safe- 
ty) offers improved operating effi- 
ciencies, saves manpower, minimizes 
capital expenditures (initial cost 1/3 
that of most similar units), can be 
installed in minutes by unskilled lab- 
or. Pumping rates 0.8 to 8.0 gal per 
24-hr period, adjustable by varying 
stroke length and stroking frequen- 
cies.—Proportioneers, Inc., 345 Harris 
Ave., Providence, R. I. 

cle 215 on inquiry 


DIGITAL TOTALIZER 
New digital flow totalizer contin- 
uously presents turbine flowmeter out- 
put on a 7-digit register—a 5-digit 


For more information cir 


mechanical counter plus a 2-digit elec- 
tronic counter—showing total pulses, 
counts or cycles. Indicated count, 
multiplied by a constant, equals total 
flow in desired units. System accura- 
cy, when totalizer is used with F&P 
turbine meter, is 0.5% of indicated 
total. In addition to signals from 
turbine meters, new unit can accept 
balanced 500-ohm inputs from any 
similar signal sources. Power require- 
ments are nominally 50 watts (115 v 
60 cps). Size about 6” x 6” x 14” 
deep; weight 15 lb.—Fischer & Porter 
Co., 952 Jacksonville Rd., Hatboro, 
Pa. 

For more information circle 216 on inquiry card. 


LIQUID LEVEL SWITCH 


New liquid level switch utilizing 
radioactive material in sensing ele- 
ment will perform reliably and ac- 
curately under extremes of tempera- 
ture, vibration and shock as well as 
with most missile fuels; is said to be 
“smaller, lighter, and more durable 





bo 


-Askania Regulator Company 


Flow, Pressure, Ratio and Combustion 


Bothered by 


LATERAL WEAVE 


of your Belts 
and 
Conveyors? 


New information on Belt and Conveyor 
Tracking is provided in ASKANIA Regula- 
tor Application Bulletin #39.1. This bulle- 
tin is now available to anyone interested 
in: 


1. How to automatically control edge posi- 
tion when: 

A. Carrying material into a processing 
unit by means of a conveyor belt so 
as to deliver it at a specific lateral 
position into the unit. 


. Lateral weave of belt or conveyor 
must be eliminated so as to keep 
the material that it is carrying from 
falling off. 

. Tracking is a problem. 

. Lateral weave of belt or conveyor 
must be eliminated to permit maxi- 
mum speed of operation...and/or 
prevent the belt itself from working 
off the roller. 


2. How to guide belt or conveyor at inter- 
mediate points or at other positions. 


3. WHAT makes the ASKANIA EDGE POSITION 
CONTROL the most effective device for 
eliminating lateral weave of even the 
highest speed belts and conveyors; easy 
to install and maintain; readily appli- 
cableto practically any belt orconveyor. 


For example, the new bulletin diagram- 
matically illustrates: 
e How to obtain precise tracking of 
high speed belts 
e How to guide material into a proc- 
essing unit 
e How to position an intermediate steer- 
ing roller to guide the belt in process 


Sound, Practical Operation 


Just check the Askania Edge Control 
advantages, listed below, which are com- 
pletely described in bulletin No. 39.1. They 
explain why Askania Edge Position Con- 
trols provide consistently accurate belt 
tracking with a minimum of installation 
and maintenance. Askania Edge Position 
Controls are: 


1. Non-contact—won’t damage the edge 
of the belt or conveyor 

2. Amazingly easy to install 

3. Easily adaptable to 
new or existing machinery 

4. Powerful—can position the 
heaviest rollers 


Automatic Controls for Edge Position and Thickness, 


New Edge Position Control 
Bulletin describes and 
illustrates techniques for 
obtaining precise Belt and 


Conveyor Tracking 


Copies available upon request 


5. Always dependable 
6. Almost maintenance-free 


Economy—Versatility 


Bulletin No. 39.1 points out why and 
how these edge position controls 


e Save you time and money 
e Eliminate trial and error 
e Permits higher operating speeds 


Answers your questions 


You'll probably find just the answers 
you need to solve your own specific belt 
or conveyor tracking problems in Bulletin 
#39.1. SEND FOR YOUR COPY TODAY TO 
ASKANIA REGULATOR COMPANY, ogg E. 
Ontario St., Chicago 11. 


ASKA N 4A rnecuLator company 


“CONTROLS FOR INDUSTRY”’ 


HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 


For more information circle 77 on inquiry card. 
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GYROS 


for every application 


Kearfott Free, Vertical, Rate, 
Directional and Floated Rate 
Integrating Gyros and Stable 
Elements are accurate, rugged 
and dependable. They are 
designed to meet the most 
stringent aircraft and missile 
requirements. The Kearfott 
Free Gyro shown was designed 
specifically for missile 
applications. It provides airframe 
attitude information for use 

in guidance systems. Remote 
electro-mechanical caging 

and uncaging is provided. 


VERTICAL 
GYROS 


3 GYRO 
PLATFORMS 


ACCURATE 
RUGGED 
DEPENDABLE 
Kearfott Free Gyros withstand 
60 G shock of .0157 secs. dura- 
tion, vibration up to 500 CPS 
at 10 G acceleration. Operating 


temperature range -20° C to 
+100° C. Weight 5.5 Ibs. 


FLOATED RATE 
INTEGRATING GYROS 


Write today for technical data on Kearfott Gyros. 


KEARFOTT COMPONENTS 
INCLUDE: 

Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, Her- 
metic RotarySeals, Aircraft Navi- 
gational Systems, and other high 
accuracy mechanical, electrical 
and electronic components. 


A SUBSIDIARY OF 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Soles and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. 


South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


For more information circle 78 on inquiry card. 
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than any similar device.” Its pencil- 
size probe contains a_hermetically- 
sealed beta source and a beta detector 
G-M tube), separated by a small 
cavity into which liquid can flow. 
With no liquid present, betas pass 


5974 


from source to detector; when liquid 
enters cavity, it reduces radiation 
level at detector. Change in radiation 
is converted to an electrical signal. 
Switch operates on 28 vde 50 ma. Dp- 
dt relay will switch a 2-amp load. 
Accuracy is 0.1”, whether liquid is 
rising or falling. Device operates un- 
der vibration and shock of 15 G up 
to 2,000 cps and ambient tempera- 
tures from —10°F to 125°F.—Aero 
Div., Robertshaw-Fulton, Anaheim, 
Calif. 


For more information circle 217 on inquiry card. 


PRESSURE 


PLUG-IN PRESSURE- 
MEASURING SYSTEM 
New “DG-500” model of “Dyna- 
gage” is a specially-developed “plug- 
in” unit for ‘530-540 Series” Tek- 








tronix oscilloscopes; can be used with 
a complete set of pressure pickups, 
microphones, flow meters, displace- 
ment and proximity pickups, covering 
pressure range from 0.1 psig full 
seale to 75,000 psig, with frequency 
response from 0 to 15,000 eps, and 
special water-cooled units for use at 
temperatures up to 6000°F.—Photo- 
con Research Products, 421 N. Alta- 
dena Drive, Pasadena, California. 

For more information circle 218 on inquiry card. 





TINY PRESSURE SWITCH 


New “GPI-2000” mounts through 
wall of a pressurized vessel; is 
grounded and circuit is completed 


8936 \ 


through pigtail; will adequately make 
and break up to 0.25 amp, 6 or 8 vde, 
resistive load, withstands shocks en- 
countered in missile and aircraft ap- 
plications. Available in ranges from 
50 to 500 psi, (burst pressures to 
1000 psi).—Aircraft Controls Co. 
Div., Gorn Electric Co., Inc., Stam- 
ford, Conn. 

rcle 219 on inquir 


For more information 


BAROMETRIC PICKUP 


New “Celab Vacuum Cell” senses 
atmospheric pressure changes by 
means of a sealed metal bellows act- 
ing upon a “Celab Load Cell’? whose 
resistance is thereby changed. With 


a power rating of one watt, device 
operates directly into an ohmmeter, 
or as a function of a circuit without 
amplification. Preloading adjustment 
makes initial resistance values match 
a circuit parameter. Size: %” dia by 
11%” over-all; total weight 22 grams. 
Various mounting methods and elec- 
trical connections.—Clark Electronic 
Labs., Box 165, Palm Springs, Calif. 


For more information circle 220 on inquiry card. 


TINY PRESSURE PICKUP 


New low-vol- 
ume high-output 
variable-resist- 
ance type pres- 
sure pickup, for 
locations former- 
ly inaccessible, 
adds less than 
0.004 cubic inch 
to volume of sys- 
tem under test; 
can be used with 
liquids and gases; has excel'ent tem- 
perature stability from -65°F to 
250°F and holds calibration under 
long exposure to severe pressure 
transients. Full-scale pressure ranges 
are available from 1000 to 5000 psi 
with full output signals greater than 

} Ine., 1130 
Poplar Pl., Seattle 44, Wash. 


For more information circle 221 on inquiry card. 
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ACCELERATION PICKUPS 


The New “11000 Series” features a 
standard 244-v or 10-v output with a 
26-v 400-cps input. Null voltages are 
less than 10 mv for 2%v_ output. 
Linearity is better than 0.5% and 
hysteresis less than 0.25%. Thersholds 
lower than 0.001% can be achieved. 
Units have been designed to surpass 
all phases of MIL specs.—Technology 
Instrument Corporation, 531 Main 

t., Acton, Mass. 


For more information circle 222 on inquiry card. 


ACCELERATION PICKUP 


New “Series LA 07-0101-1” fea- 
tures a caging mechanism that pre- 
vents resistor wear when pickup is 


not in use and protects it from abuse 
of shipping and handling, but is elec- 
trically released when in use. Weight 
18 oz; case height 2.56”; dia 3.25” 
at top, 3.36” at bottom. Operating 
temperature range —50°C to 100°C; 
sheck-resistant to 40 G (to 100 G on 


request). Typical ranges are —1 to 
+4 G, +5 G, +10 G; linearity 0.5 to 
1.0%; hysteresis 0.1 to 0.2%.— 
Humphrey Inc., 2805 Cannon St., San 
Diego 6, Calif. 


For more information 
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ACCELERATION PICKUP 


New “Model 2216 Ac- 

827 celerometer” weighs 8 

grams, mounts within 

a %” hole; permits ac- 

curate vibration meas- 

urements to 10,000 cps 

to be made by mount- 

ing it within device be- 

ing tested. Sensitivity 

5 mv per G; natural frequency 50,000 

cps; temperature characteristics flat 

(10%) from —30°F to 230°F. Sup- 

plied with adapters for surface 

mounting on vibration tables or de- 

vices being tested, and a matching 

3%” tap for mounting within a de- 

vice under test.—Endevco Corp., 161 
E. California St., Pasadena, Calif. 


For more information circle 224 on inquiry card. 


ACCELERATION PICKUP 


New improved version of “Model 
DDL Accelerometers,” for use in 
high-speed aircraft, guided missile, 
and fire control system applications, 
withstands “the most severe vibration 
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BINARY 


BINARY 
CODED DECIMAL 


LIBRASCOPE 
SHAFT POSITION-TO-DIGITAL 


CONVERTERS 


Equipped with ANTI-AMBIGUITY 
DOUBLE BRUSH PICKOFFS 


Useful in a wide variety of applications, 
including digital aircraft and missile 
controls, machine tool controls, digital 
readout from strip chart recorders, and 
as the modulator and de-modulator in 
pulse-code modulated radio links. 


GRAY CODE MODEL —Capacity of 8 
binary digits (single brush pickoff), 
BINARY MODEL —Capacity of 7 to 19 
binary digits. 

BINARY CODED DECIMAL MODE 
Capacity range from 0-1999 to 0-35, 999. 


Units for special codes or 
capacities are built to meet 
specific requirements. 


SHOCK ENDURANCE zg 
TEMPERATURE RANGE. .—50° to 83°C min. 
CODE DISCS Rhodium plated phenolic 
PICKOFFS Multiple wire brush. 

Two pickoffs /channel 
ROTATION 


Continuous, either direction. 
RUGGED—NON-MAGNETIC—LONG LIFE 
MAY BE READ WHILE IN MOTION 

SPECIAL CONVERTERS DESIGNED TO MEET 
YOUR INDIVIDUAL PROBLEMS 


Send for illustrated brochure 


A SUBSIDIARY OF GENERAL PREC CORPORATION 


808 Western Avenue « Glendale, California 


For more information circle 7% on inquiry card 
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If production 
“pivots” 
on costs 


ODERN, standardized produc- 

tion methods developed by 

Welton V. Johnson mean better, 

lower cost instrument pivots, 

shafts and other precision mini- 
ature parts for you. 

Quality production methods 
assure you the finest pivots, shafts, 
staffs and other miniature special 
steel parts, all heat treated for 
maximum hardness and polished 
to a metallographic finish. Sizes 
up to #,;"’ diameter. 

Write today for complete in- 
formation on Johnson pivots, 
samples or specific quotations. 

LA 1157 


Welton WV. 
ohnson 


Engineering Company, Inc. 


OLE Lp AP? 


precision miniature parts 
95A SUMMIT AVENUE 
SUMMIT 3, NEW JERSEY 


For more information circle 80 on inquiry card. 
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and stress environment.” Movable 
| mass is supported by a parallelogram 
|leaf spring, imparting virtually fric- 
tion-free straight-line motion to re- 
sistor brush. Balanced range units 
available in ranges from +1 G to 
+8 G, and up to + G with reduced 
damping. (Unbalanced range units, 
and ultrasensitive units with ranges 
las low as +0.1 G can be supplied.) 
| —Genisco Inc., 2233 Federal Ave., Los 
Angeles 64, Calif. 


For ation circle 225 on inquiry card 


REMOTE INDICATING 
DYNAMOMETER 


New highly improved version of 
maker’s remote-indicating dynamome- 
ter features much greater sensitivity. 


8827 
' 
|Instead of former 8” remote dial, a 
|larger cabinet now accommodates a 
10” dial. Circuitry has been improved. 
Synchros have increased stability and 


TIME, SEQUENCE, 


more freedom from flutter. Available 
in capacities from 0-500 Ib to 
0-100,000 lb.—W. C. Dillon & Co., Inc., 
14620 Keswick St., Van Nuys, Calif. 

forn 226 on inquiry card. 
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VIBRATION METER 


New “Optron” is an optical and 
electronic instrument for measuring 
displacement and vibration. It can 


measure amplitude, frequency and 
waveform of shake tables, vibration 
pickups; accelerometers, relay con- 


™~/ Spot of light 
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tacts, etc. No contact is made with the 
work: instrument employs a spot of 
light (effective dia 0.0001”), a cathode 
ray tube (frequency response 1 Mc), 
an optical system (100 microscope) 
and a multiplier photocell which ser- 
vos spot to follow the motion. Ac- 
curacies of measurement are in micro- 
inches. Full-scale range can be as 
high as 10” with different optical sys- 
tems. Photos show basic unit and 
“looking at” a relay.—Optron Corp., 
3526 State St., Santa Barbara, Calif. 
rcle 227 on inquiry card. 
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CYCLING TIMER 


New “Type 571” cam timer, in 1, 2, 
3 or 4 poles, features small size, de- 
sign simplicity, low cost and a wide 
|range of speeds. Contacts: 30 amp 
resistive loads (and 1/3 hp) at 115 
vac; speeds: 1 rpm to 1 rev in 8 days 
(faster speeds can be supplied with 
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lower switch ratings). Switches are 
open blade, either sp-st or sp-dt. 
Three-level cams and a neutral posi- 
tion in sp-dt switches can be supplied 
to permit control of up to 8 load cir- 
cuits with a 4-pole timer. All standard 
voltages, 50 or 60 cps. Time program 
is cut into factory-set cams securely 
positioned on a square shaft. Output 
shaft can be supplied.—Cramer Con- 
trols Corp., Centerbrook, Conn. 

For more information circle 228 on inquiry card. 


SIGNAL TIMER 


New “Model 5700” automatically 
sounds time signals or reminders for 
factories, schools, hospitals, hotels, 
airports terminals, ete., at preset 
times every day, without manual at- 
tention. Signal duration can be set 





LUD] scssuncmenrs... 


SCHAEVITZ Linear Variable Differential 
Transformers produce a voltage propor- 
tional to linear displacement. These units 
are widely used in measurement of dis- 
placement or distance. Variables such as 
force, weight, pressure and acceleration 
that can be expressed in terms of dis- 
placement can also be measured. Shielded 
and unshielded units are available in 
miniature and conventional sizes. 


ONLY SCHAEVITZ ENGINEERING HAS THE EXACT 
TYPE OF LWDT TO MEET YOUR REQUIREMENTS 





schaews&tz 
ermnqgimeerimg 








P.O. BOX 505 CAMDEN 1, NEW JERSEY 
Phone: Merchantville 88-5353 © TWX MERCHANTVILLE NJ 386 


ara 
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Write for full details 


MICROMILL 
2 Table Surfaces: 77%’ x 
2¥%e" — 12" x 24" — Takes 
Magnus Collets. 


precision 
equipment 


WEBSTER WHITCOMB 12” BED 


Center Height—5 CM, Collet Capacity—.1969” ELECT LATHE — 18” BED 


Center Height—2.35" (6 CM) 
Chuck Capacity—.004” to .315” 


If you have a problem... 


MAGNUS LATHE — 12” BED 
Center Height — 5 CM 
Collet Capacity — .315” 


. . concerning small precision 
turning or milling, one of these 
lathes or the milling machine 


shown should solve it. Write 
peti F. W. DERBYSHIRE, INC. 
MODEL No. 750 — 22” BED 157 HIGH STREET 
Center Height — 7.50 CM, Collet Capacity — .315” WALTHAM MASS. 











For more information circle 82 on inquiry card. 











WEKSLER 
WHERE POSITIVE IS ESSENTIAL! 


FOR PRECISE MEASUREMENT OF PRESSURE 


pyrometer supplies 


314” - 414” - 6” - BI” 
PRESSURE GAUGES Thermocouples, alloy wire, 


WITH ff and accessories 


CHEMICAL 
DIAPHRAGM 


ATTACHMENT 
UTILITY TYPE 


Pressure Ratings from 
15 to 600 PSI 


e 
HEAVY DUTY TYPE 
Pressure Ratings from 
15 to 2500 PSI 


For further information about these and 
other DIAL INDICATING AND RECORDING 
PRESSURE AND VACUUM GAUGES send for 
our completely revised Catalogue No. 525A. 





Choice is unlimited at Alnor, where you'll find ther- 
mocouples as small as %”’ O.D. and more unique, 
proven thermocouple designs than at any other 
available source. Each thermocouple is individually 
calibrated for its specific application—all of the 
same type are interchangeable without recalibrat- 
ing instrument. 


Bulletin 4181... lists thermocouples and accessories 
of all types and alloys for every temperature meas- 
urement from —100° F. to 3000° F., to ISA Stand- 
ards. Also contains complete engineering informa- 
tion such as alloy curves, uses and limitations of 
alloys, millivolt relationship tables, etc. 


Bulletin 4257... lists surface tem- 
perature thermocouples and ac- 
cessories available from Alnor. 














Circle bulletin number you want, 
attach this ad to your letterhead 
and mail to: Illinois Testing Labo- 








2" : ratories, Inc., Room 418, 420 N. 
1; LaSalle St., Chicago 10, Ill. 








ve > > 
YOUR GUARANTEE 2 ST gs U - OF SATISFACTION 


Model 3480 small pipeline thermocouple. Pre- 


WEKSLER THERMOMETER CORP. [iNMmRcopsttaletecrneortecrnarat 


195 E. MERRICK ROAD, FREEPORT, L. I., N. Y. PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


For more information circle 83 on inquiry card. For more information circle 84 on inquiry card. 
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for 5 to 60 sec.; minimum interval 5 
min. between signals; hence an ade- 
quate number can be programmed 
during 24-hr period. “Skip-A-Day” 


eee 
ae — 





Poe ae 8986 

feature cuts off signal operation on 
weekends or holidays (optional equip- 
ment). Toggle switch and push button 
allow for cut-out of automatic oper- 
ation or for manual sounding of sig- 
nals, without altering the master 
cycle—Tork Time Controls Ine., 
Mount Vernon, N. Y. 


For more information circle 229 on inquiry card. 


MULTIPLE-CHANNEL PROGRAM 
CONTROLLER 


New “MPR-13 Multi-Channel pro- 
grammer” is said to offer “many ad- 
vantages never before accumulated 


Bice eens Sweat.  B97a 
in one package.” It is small and light, 
yet provides up to 13 channels for 
any type of electrical programming, 
either of a repeat-cycling or of a ran- 
dom nature. Its accuracy is one part 
in about 50,000 although it was de- 
signed to withstand missile and air- 
craft service. It utilizes an insulating 
tape, similar to 35mm film, advanced 
at a precise speed between 13 contact- 
ors, and perforated to control a 
group of electrically-operated devices. 
Weight 3.6 lb, size 2” x 3” x 6”.— 
Photographic Products Ine., 1000 No. 
Olive Street, Anaheim, Calif. 


information circle 230 on inquiry card. 


MOTOR ACCELERATION AND 
FINE-SPEED CONTROLLER 


New “CX25 Electronic Controller” 
provides accurate acceleration and 
speed control of shunt-wound de mo- 
tors from 1/50th to 4% hp. Motor can 
be started at any speed from 1 to 
2200 rpm either immediately or grad- 
ually over a _ half-minute interval. 
This is especially important in wind- 
ing filaments, etc. Motor speed can 


For more 


be accurately and steplessly varied by 
as little as 20 rpm with 270° of speed 
pot turning. Available for use in origi- 
nal equipment.—Gerald K. Heller Co. 
1819 Industrial Road, Las Vegas, 
Nevada 


For more information circle on inquiry card. 


VEHICLE SPEEDOMETER 
AND ODOMETER 


New improved “Model 426 Track- 


meter” quickly attaches to rear of an | 
automobile, bus or truck. Its wheel | 


drives a tachometer generator; indi- 


cating speedometer (inside vehicle) 
is accurate to %% and electronic 
counter registers one-foot distance in- 
crements.—Performance Measure- 
ments Co., 15301 W. McNichols Road, 
Detroit 35, Mich. 


For more information 


circle 232 


on inquiry card. 


COUNTING 


BINARY COUNTERS WITH 
REVERSIBLE OPERATION 


New completely transistorized mini- 
aturized ten-stage indicating binary 
counters feature both serial and 
parallel read-in and read-out. 18 vde 
levels are available from either side 
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c.1.C. 
SINE-COSINE 
POT SPECS 
begin 
where others 






































Infinite resolution and absolute dependability 
distinguish CIC ultra-precise Potentiometers: In 
the generation of the sine wave CIC Pots pro- 
vide smooth, reliable performance, distortion 
free at all angles of rotation. 

CIC carbon film Sine-Cosine Pots, the proven 
product of a unique research program, provide 
greater accuracy in smaller case sizes. Sizes 
range from 1” to 5” diameter with correspond- 
ing best conformities from .3% to .03%. Com- 
pensation for loading can be provided with no 
loss of performance. 

At speeds in excess of 1,000 r.p.m. CIC guar- 
antees life in excess of two million revolutions. 

Many firms with critical specifications for in- 
dustrial instrumentation, military fire control 
and flight guidance equipment rely only on CIC 
Potentiometers. 

Our highly qualified engineers are ready to 
discuss your specific requirements with you. Call 
us today. 


“For Precision Performance ... specify CIC” 


ci 
— INSTRUMENTS —} 


iVonhoe 38200 CORPORATION 


92 Madison Ave. ® Hempstead, Long Island, NY 


Detailed Technical Data 
Sheets available on request. 


COMPUTER 


ror tore intormation circle 85 on inquiry card. 
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Temperature Control 
of Liquids or Air 


the 
HALLIKAINEN 


Thermotrol 
Temperature 
Controller 





| Development Co. Design 


For controlling the temperature 
of a liquid or air, the Hallikainen- 
Shell Development Thermotrol is 
a general-purpose laboratory-tem- 
perature controller of high accura- 
cy. 

The temperature range of the 
Thermotrol is limited only by the 
resistance thermometer employed. 
Standard ranges available are from 

70°C to 300°C. Other ranges on 
request. 

The Thermotrol uses any one of 
three control methods: on-off, pro- 
portional or proportional with re- 
set. Proportional control is achieved 
by time-cycle modulation. 

Because of its unique design and 
custom assembly, the Thermotrol is 
not affected by variations in ambi- 
ent temperature, line voltage, or 
load. 

For full details about the Thermo- 
trol write today. 


Color 
bration 


Thermometer Cali 
Hydrogen Analyzer 
Analyzer A/kyla 

and other 


1larm 
Baths 
Radiological 
Acid Analyzer 
analytical 


(fas 
tion 
instruments r continu 


ous processes 


Industrial and Scientific 


1341 Seventh Street, Berkeley, Calif 








For more infor 5 
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of counter stages; and they can be 
directly loaded by other transistor 
stages. Internal amplifier strips can 
be incorporated to operate relays, low 
impedance etc. Reversible 
ccunters have completely automatic 
internal switching. Pulses can be fed 
into forward and reverse inputs, and 
sum of the two inputs is made visible 
with neon _ indicators.—Navigation 
Computer Corp., 1621 Snyder Ave., 
Philadelphia 45, Pa. 


For more information circle 233 on 


ONE-MICROSECOND DECADE 


New “Model S-101,” for use in 
nuclear scalers and industrial count- 
ing equipment where extremely high 


busses, 


speed and reliability are required, is 
the only commercially-available dec- 
ade strip with 1l-usec resolution. Maxi- 
mal reliability and high performance 
are obtained by use of a beam switch- 
ing tube which contains 10-stable 
beam positions. Beside decade read- 
out, a negative-output pulse, obtained 
beam switching tube is stepped 
from 9 to 0, can be used to drive a 
mechanical register or another slower 
decade strip.—Nuclear-Chicago Corp., 
229 W. Evie St., Chicago 10, Ill. 

a2 rcle 234 on inquir 


as 


F more information ¢ 


HOLLOW-COIL PICKUP 


New “Model 4920-AN Hollow Coil 
Proximity Pickup” featuring a con- 
nector located on the coil is said to 


6924 


be ideal for counting small metal 
parts. It has a hollow phenolic table 
around which the sensing coil is 
wound, and utilizes a principle simi- 
lar to that of military mine detector. 
It senses aluminum, brass or copper 
us well as iron and steel. Coil can be 
used part of a chute or tube 
carrying metal parts. When elec- 
tronic counters are used, counting 
rates can exceed 60,000 per minute. 
Available in 15 sizes from 4” to over 


as 


0 


3” dia; comes with an extra replace- 
able liner.—Electro Products Labo- 
ratories, Inc., 4500 Ravenswood Ave., 
Chicago 40, Ill. 
ation circle 235 on 


or more inform 


inquiry card. 


ELECTRIC COUNTERS 


Two new “So- 
deco” remote im- 
pulse counters 
have been devel- 
oped: “Type 
TCeBZ4E” (4 
digits) and “Type 
TCeBZ5E” (5 
digits). Both 859 
have manual push-button zero reset; 
can be supplied for de or ac (all 
standard voltages up to 220); can 
register up to 25 impulses per second; 
are designed for flush panel mounting 
and are supplied with protective hous- 
ing.—Landis & Gyr, Inc., 45 W. 45th 
St., New York 36, N. Y. 
For more informat e 236 or 


PREDETERMINING COUNTERS 


New predetermining counters are 
set to exact number of turns, strokes, 
pieces, etc.; automatically signal and/ 


or stop machine; are available for 
ratchet or rotary movement, for right 
or left hand drive; can be obtained 
with an over-all totalizer. Made by 
N. Zivy & Cie., Basel, Switzerland.— 
Victor George Herman, 311 W. 97th 
St., New York 25, N. Y. 

Ras tanre: iitormation exelent 


+ 


SCINTILLATION COUNTER 


New “Model SC-57 Low Back- 
ground Well Scintillation Counter” 
features a background of approxi- 
mately 100 counts per minute; com- 
prises a standard Th (Nal) “SPG-3 
Well Crystal and Photomultiplier 
Tube Assembly” mounted in a lead 
shield (supplied as integral part of 
instrument). This shield is about 
21-%” high by 9” dia. and provides 
3” of lead around crystal and photo- 
tube assembly. Top shielding: two 
interlocking doors. Normal back- 
ground of 1-%” dia. by 2” well crystal 
in this shield is 95 to 101 cpm; nor- 
mal background of same crystal in 
“SC-46 Well Crystal Shield” is about 
500 cpm. Plateau slope of less than 
1%. /v/100v for a length of 200 v 
is reported. Phototube Amplifier As- 





LOW COST 
SWITCHES 


FOR ALMOST ANY ELECTRICAL PRODUCT 


Low-priced Stackpole slide switches provide 
practically any needed switching arrangement 
for appliances, instruments, ra- 

dios, TV sets, small motors and 

electrical toys. They’re sturdy, 


fully dependable, small in size. 


22 STANDARD TYPES 
Types from.5 to 3 amperes A.C, 


Underwriters approved. Write for 
Slide Switch Bulletin RC-9B to: 


Electronic Components Division 
STACKPOLE CARBON CO. 
St. Marys, Pa. 


Fixed and Variable Resistors e Iron Cores e Ceramag " ferromag- 
netic Cores e Molded Coil Forms e “GA” low-value Capacitors: 


IMPERIAL 


[HISEAL / 


available in steel and stainless steel 
makes a positive butt-joint 
no need to spring tubing 
withstands higher pressures 
foolproof assembly — fitting goes together 
only one way 
®@ no flaring or threading 








Get all the facts on the time-saving, money-saving 
Imperial Hi-Seal — the only flarelesS oon 
fitting that answers all the requirements : 
of the “ideal tube fitting!’’ Conforms to 

J.I.C. requirements. Available for 4% to 

144 inch O.D. tubing. Write TODAY 

for new Hi-Seal bulletin 3061. 


THE IMPERIAL BRASS MFG. CO., 1204 W. Harrison St., Chicago 7, Ili. 


In Canada: 334 Lauder Ave., Toronto, Ontaric 
Industry's Most Complete Line of 
Tube Fittings and Tubing Tools WH. 


rcle 68 on jnquiry card, 


WHAT'S NEW AT BRISTOL... 


Photo courtesy General Thomas J. Rodman Laboratory, Watertown (Mass.) Arsenal, 


MEW / 


Immersion thermocouple 
for molten metals measures 
to 3200F 


The new Bristol portable immersion-type thermocouple is 
designed for direct measurements in melts of both ferrous 
and non-ferrous metals. Simplicity and operating economy 
are its key features. 

Rugged tubes give economy. Latest result of Bristol’s con- 
tinuous development program in instruments and accesso- 
ries for pyrometry, the new ther mocouple’ s durable protec- 
tion tube can take up to 14 dips in molten steel at 2700 F to 
3200 FE Metals of lower melting temperatures such as brass 
and aluminum will give far longer life. What's more, replace- 
ment of the protection tube, plus reasonable care, allows 
re-use of the platinum sensing element—most expensive part 
of the unit. 
Standard and “high-speed” models. The standard model of 
the new thermocouple — full response 30-45 seconds — fea- 
tures a Bristol metal-ceramic (LT-1) secondary protection 
tube. A special “high-speed” model—response 15-20 seconds 
—has a single quartz protection tube with quick-change 
thumbscrew, designed for easy replacement. 

STOCK PARTS CUT COSTS, SPEED SERVICE 
All parts in the new molten metal thermocouple are stock parts 
—a product of Bristol’s careful design and advanced manu- 
facturing methods. Result: lower first cost due to production 
economies and faster delivery on replacement parts. 

Write today for complete data on this outst: inding Bristol 
contribution to instrumentation in metallurgy. The Bristol 
Company, 154 Bristol Road, Waterbury 
20, Connecticut. 7.1 


BRISTOL 123: 
PROCESS AUTOMATION 
AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
For more information circle 8% on inquiry card 
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DESIGNERS 


DU PONT 


MEANS 


VARIETY... 


and more opportunities for 

men who want to grow in en- 

gineering through broader as- 

signments, wider responsibil- 

ity and greater diversity in: 

@ AGRICULTURAL & HEAVY 
CHEMICALS 

® ORGANIC CHEMICALS 

* FIBERS, POLYMERS & RESINS 

* PIGMENTS & DYESTUFFS 

® PHOTOCHEMICALS & 
PRODUCTS 


Designers—do more engi- 
neering at duPont and enjoy... 


.. Stability with the nation’s larg- 
est producer of diversified 
chemicals 

.. new opportunities stemming 
from duPont’s vast research 
program 

.. training for increased techni- 
cal and administrative respon- 
sibilities 

...major benefits 


You can find all this at duPont in: 
¢ MECHANICAL 

@ MACHINE 

e INSTRUMENTATION 


Please sendacomplete resume to: 


MR. T. J. DONOVAN 
ENGINEERING DEPARTMENT 


Better Things for Better Living 
++ through Chemistry 


E. |. duPont de Nemours 


& Co., Inc. 


WILMINGTON 98, DELAWARE 











NEW INSTRUMENTS 





sembly is mounted on outside of well 
shield. Long term count stability of 
this counter is attributed in part to 
this design, which provides absolute 
thermal and optical isolation of pho- 


tomultiplier tube from vacuum tubes. 
With amplifier by-pass switch, in- 
strument can be used either as a spec- 
trometry detector or as a standard 
detector for quarter-volt scaler in- 
puts.—Tracerlab, Inc., 1601 Trapelo 


Road, Waltham, Mass. 


For more information circle 238 on inquiry card. 


COMPUTING and DATA PROCESSING 





TRANSISTORIZED PLUG-IN 
COMPUTER MODULES 


New “Series M” models of maker’s 
“3C-PACs” asynchronous digital 


 9019A Y oute 

plug-in circuit packages use transis- 
tors instead of vacuum tubes; can be 
combined to perform all digital oper- 


ations; comprise twelve different cir- 
cuits and three different “blanks.”— 
Computer Control Co., 92 Broad St., 
Wellesley 56, Mass. 


For more information circle 239 on inquiry card. 


MAGNETIC RECORDING HEADS 


New “custom designed” magnetic 
recording heads for use in computers 
in aircraft and industrial applications 
are available in both single and multi- 
head styles with up to 15 tracks; are 
specially laminated for better high- 
frequency response. Track positions 


and straightness are said to be held 
to “extreme accuracies.” Impedance 
between tracks is +10% on standard 
units, +5% on custom units.—Instru- 
ment Div., Thomas A. Edison Indus- 
tries, West Orange, N. J. 


For more information circle 240 on inquiry card. 


PLUG-IN COMPONENTS 


New “Computer- 
Series” plug-ins are 
said to represent a 
refinement of build- 
ing-block concept 
“to a degree hither- 
to unknown.” Their 
performance has 
been engineered for 
application where 
ultra-conservative 
design at component 
level is essential be- 
cause of system com- 
plexity. (For exam- 
ple, tube dissipation 
is derated 75% and 
cathode current de- 
rated 50%.) Full 
line includes flip- 
flops, shift register 
elements, dc “not” circuits, delay 
units, pulse mixer amplifiers, quad- 
ruple cathode followers, one-digit 





8928 

adder and one-digit subtractor ma- 
trixes, one shots, neon drivers, as 
well as 28 diode logic units incorpo- 
rating “and” and “or” circuits. 
Mounting frames, each accommodat- 
ing 15 plug-ins (30 tubes), are 3%” 
x 19” for installation in 19” racks. 
Frames can be stacked as desired. 
System can be completed by simple 
point-to-point wiring at rear of 
mounting frames. An in-circuit test 
fixture is also available to make plug- 
in units completely accessible for test- 
ing while in operation.—Engineered 
Electronics Co., 506 E. First St., 
Santa Ana, Calif. 


For more information circle 241 on inquiry card. 
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INDUSTRIAL ELECTRONIC 
ANALOG COMPUTER 


New “MAC” self-contained desk-top 
analog computer can solve “equations 
of more than usual difficulty”; em- 


ploys a patechboard layout said to be 
unique in that it enables operator to 
“see” the problem in block form and 
to vary the coefficients during the 
problem run to quickly arrive at de- 
sired solution. It embodies fifteen de 
operational amplifiers with minimum 
open-loop gain of 50,000, closed-loop 
gain of 10 (max load 10,000 ohms), 
power output 10 ma at 100 v; drift 
less than 0.5 mv in 8 min or 0.1%, 
frequency response flat to over 2000 
cps at unity gain. Thirty coefficient 
pots can be set to 0.1% accuracy; two 
auxiliary 10-turn auxiliary pots. Two 
sets of operational relays with 8 cir- 
cuits each. Function generator has 
10 straight-line segments, variable- 
break-point voltages to 100 v, max 
slope 1 to 1. Optional: recorder (San- 
born or Brush) and de ’scope for re- 
petitive operation to “see” solution.— 
Automation Service Co., 2123 Outpost 
Drive, Hollywood 28, Calif. 

For fad nformat n circle 242 an 


TAPE RECORDERS FOR 
INSTRUMENTATION 


New “Series 

FR 1100” record- 

ers feature modu- 

lar electronic as- 

semblies and 

tape-transport 

design improve- 

ments for greater 

flexibility and ac- 

curacy. From one 

to seven tracks 

of data can be re- 

corded and repro- 

duced at four 

tape speeds. 

Plug-in record 

,; and reproduce 

| amplifiers pro- 

| vide quick inter- 

| change between 

direct, FM, and 

PWM recording modes. Record and 
reproduce heads are compatible with 
all three modes. Frequency response 
extends from de to 100 ke. Transports 
are built for either 4” or %” tape 
on 10%” reels, with optional speed 
ranges of 7%, 15, 30 and 60 ips, or 





How CHACE 


Thermostatie 
Bimetal Actuates 
the 

FRANKLIN 


DALES 


The Temp-Guard is an ex- 
tremely compact, self-contained 
and sealed tubular type circuit 
breaker manufactured by The 
Franklin Dales Co. Numerous 
variations of standard models 
are used in applications such as 
electric motors, operating on- 
off cycling systems, detecting 
fire and activating alarms, pro- 
tecting electrical appliances, 
controlling regulating systems, 
automatically making or break- 
ing current to solenoids, trans- 
formers, etc. The accuracy and 
dependability of this interesting device hinge upon its actuating 
element of Chace Thermostatic Bimetal. 

The photo shows a typical Temp-Guard actual size. Others 
vary from 15%" to 334” in length. The sectional drawings show 
four representative types of circuits; the DR models have the 
thermostatic bimetal element in contact with the case; the DA 
models have element insulated from the case. The numeral “2” 
indicates that case does not carry current. Parts numbered in the 
drawings are: 


DA 210t 


1. Contacts 

2. Thermostatic Bimetal Element 
3. Conductive Strip 

4. Insulation 


In all examples, the bimetal element deflects in response to 
changes in ambient temperature or heating of the element due 
to overload, making or breaking the circuit. 


Remember Chace when you design for temperature actuation or indica- 
tion, or for protection of valuable equipment. Dependable Chace 
Thermostatic Bimetal is available in 28 types, in strip, coil or completely 
fabricated and assembled elements made to your specification. Write 
for new 44-page booklet, "Successful Applications of Chace Thermo- 
static Bimetal,” containing interesting uses of bimetal and many pages 


of engineering data. 
W. M. CHACE CO. 
1609 BEARD AVE., DETROIT 9, MICH. 


For more information circle 91 on inquiry card. 
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High Precision Optica Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
e 
Parabolic, Spherical, Ellipsoidal 
and Plane Mrrrors 
° 
Plane Parallel PLAaTEs 
e 
SCHLIEREN SYSTEMS 
e 
Wind Tunnel Optics 
Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
e 
Complete Optical and Mechanical 
INSTRUMENTS 
e 
Made to Specifications 
a 


High Vacuum Coating 
e 
Catalog Upon Request 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 











rcle 92 on inquiry 


These are... 


SWISS 


precision-machined 


instrument parts 


made to exacting standards. 
Your order for similar high 
accuracy parts—in pre-pro- 
duction or production quan- 
tities—will be given our 
immediate attention. Further 
information is available on 
request. 


W. H. SACKMAN COMPANY, INC. 
P.O. BOX 546 + POTTSTOWN, PA. 
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Ampex 
Redwood 


ips. 
St., 


3%, 7%, 15 and 30 
Corp., 9384 Charter 
City, Calif. 


For more inforr 


e 243 


DIGITAL PRINTER 


New ‘Model 400A” converts 
tronic count information into printed 
form; features rapid print-out, paral- 
lel entry and up to 12-digit printing; 
uses no stepping switches; can be 
connected directly to other electronic 
counting instruments and will print, 
on standard adding machine tape, to- 
tal count accumulated by basic instru- 
ment during each of its counting 


elec- 


LABORATORY 


periods. It has been designed to oper- 
ate from 4-line 1-2-2-4 binary code, 
thus can be used with most exist- 
ing counting equipment without modi- 
fication —Computer-Measurements 
Corp., 5528 Vineland Ave., N. Holly- 
wood, Calif. 


For more information circle 244 on inquiry card. 


COMPUTER TRANSISTORS 


Three new high-speed switching 
transistors, “2N-315, 2N-316 and 2N- 
317,” are of germanium alloy type in- 


tended for high-speed high-current 
switching. “2N-317 has, with minimal 
drive current, a typical switching 
speed of 0.3 usec at 400 ma of col- 
lector current. Series resistance of 
all three units when conducting is 
0.5 ohm; noneonducting series re- 
sistance is as high as 10 megohms, 
approaching highest efficiency at high 
current levels.—General Transistor 
Corp., 91-27 138th Place, Jamaica, 
Bot, WX. 

For more information circle 245 on inquiry card. 
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LAB CRYOSTAT 


New “Model 147” nitrogen cryostat 
can cool infrared detectors to approxi- 
mately —196°C; is a completely 


8967 

closed recirculating system: no dan- 
ger of spilling or loss by evaporation; 
cooling heads (and hence detectors) 
can be operated in any position. Basic 
components are a miniature cooling 
head and a compressor-regulator 
assembly. Cooling head utilizes Joule- 
Thompson effect and principle of re- 
generative cooling. Various cooling 
heads available for cooling infrared 
detectors, for cooling traps in vacuum 
systems, etc.—Perkin-Elmer Corp., 
Norwalk, Conn. 

For more infc circle 246 on inquiry card. 


rmation 


AUTOMATIC pH METER 


New “Zeromatic” line-operated au- 
tomatic push button pH meter with 
drift-free amplifier can be adapted 


for potentiometer recorder output, au- 
tomatic temperature compensation, 
and Karl Fischer titrations; has 0-14 
pH scale range and two emf ranges: 
700-0-700 mv and extended 0 to 1400 
mv, latter particularly useful for re- 
dox titrations. Zero can be set at any 
point on 0-1400-mv scale. Operator 
reading error is minimized with anti- 
parallax mirror-backed scale; pH 


readings are accurate to 0.1 pH unit 
reproducible to 0.02 pH. No warm- 
up; instrument is left connected to 
115-v source at all times—on STANDBY, 
and to make a pH reading, READ 
button is depressed. Push buttons also 
select manual or automatic temper- 
ature compensation and mv scale se- 
lection. Maker’s 4990-83” glass elec- 
trode and “1170” reference electrode 
are supplied with instrument. Many 
other electrodes can also be used.— 
Scientific Instruments Div., Beckman 
Instruments, Inc., 2500 Fullerton, 
Calif. 


For more information circle 247 on inquiry card. 








VERSATILE REFRACTOMETER 


New “Aminco-Jonnard Refractom- 
eter” equals performance of a 5-ft 
optical bench; enables making such 


a, aamnie Yeth \\NWAN\, 


ie 


determinations as: concentration of 

extremely dilute solutions, dispersion 

of solutes, and refractive index differ- 

ences for molecular weight determina- Way, lat—sa—) 

tions by light scattering. Among fea- 

tures: employs Rayleigh interference 

method (high sensitivity independent i=h ] [@) Y, NY, RA! | ‘BB; 

of physical size of lenses) ; measures 

refractive index differences to fifth 

decimal place; provides a_ typical is ( i a | TC Ne ] Fl 
measuring range of differences in re- 

fractive index of 0.002; does not re- 

quire temperature control; requires Pottermeters” re 1S) 4— 5c wa —lol 
a sample solution of only 1.6 ml.— 


American Instrument Co., 8030 
Georgia Ave., Silver Spring, Md. In nuclear reactors where the slightest flow-rate decrease 


For more information circle 248 : in coolant, moderator and other fluids must 
be detected immediately and accurately, 
Pottermeter bearingless turbine-type Flow-sensing Elements 


ALL-GLASS TRAP . are fast becoming standard. 
New type of A 


condensation deta : : : 
‘floating'' rotor design and can be made in practically 


Pottermeters feature a patented venturi and 


trap, highly ef- 


ficient for vola- any non-magnetic material. Reliable high pressure and 


tile compounds, temperature operation is assured in a wide linear 
makes possible range of flow rates with high repeatable accuracy. Ideal 
quantitative con- for high temperature water, corrosive and 

densation in vacu- contaminated liquids. Can be utilized with all types 
um manipulation of indicating, recording and/or control instrumentation. 


f hydrocarbons | : . 
tole cages Write today for Bulletin N-1. 
and other vola- 


tile compounds; 
can also be used 
as a vacuum-sys- \ hs 
pang tags \ POTTER AERONAUTICAL CORPORATION 

~ air-pollution \ U.S.Route 422 * Union, New Jersey 

\ub4 B90 analyses. When \ MUrdock 6-3010 
it is immersed, coolant fills inner 
glass spiral and surrounds outer sur- 
face. Inner spiral provides at least 
50% greater cold surface for con- 
densation than conventional traps 
with same external dimensions. Up- 
per extension of spiral is bent down 
as a return for liquid nitrogen coolant 
which pumps back into Dewar flask 
when trip is first immersed.—Cali- 
fornia Scientific Glass Co., 35 S. Ray- 
mond Ave., Pasadena, Calif. 
For more information rcle 249 


SMOKE-SPOT DENSITOMETER 


New “Model No. 157 Spot evalua- 
tor” reads smoke densities taken by A. 
J. S. I. Automatic Smoke Samplers 
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ALL NEW 


BIGGER THAN EVER! 


EELECTROMICS | 


(Gem. 5 


SNinn ARK 


OO 
e PS GB anes amarign 


wa 


i 


NEWARK’S 


Complete Industrial 


ELECTRONICS 
OF-tc-llole mE \ fom oto) 


304 pages of the latest developments 
in test instrument: Tues relays, Ca- 
pacitors, transformers and everything 
you need in Electronics, Radio, TV, 
Amateur and High Fidelity 


Write today ... 


EWARK 


ELECTRIC COMPANY 

Mail Order Division . . . Dept. IN-4 
223 W..Madison St., Chicago 6, Illinois 
4736 W. Century Bivd., Inglewood, Calif. 





NEW INSTRUMENTS 
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PRECISION 
CYLINDRICAL SHAFTS 


From 3" to 60" in length 
From 0.5" to 12" in 
diameter 


To the following tolerances 
over the length of the piece. 


Taper to within .000030" and 
better 
Straightness to within .000030" 
and better 
Roundness to within .000020" 
and better 
Surface finish—as specified, 
including optical finish 
Work done in— 
Hard Chrome Plate 
Stainless steels 
Tungsten Carbide 
Kinnemetal 
Fused Quartes, Pyrex, Vycor 
Optical Glasses, Ceramics 
Black Granit 


Design consultation on con- 
figurations favorable to ultra- 
hi-precision and stability. 


AQUATIC RESEARCH INC. 


2019 West 16th. Street 
Long Beach 13, California 
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now being used in many communities. 
Improvements in design aid in simpli- 
fying operator’s time-consuming and 
tiring job.—Research Appliance Co., 
P. O. Box 307, Allison Park, Pa. 


For more information circ 


SHOP EQUIPMENT 


le 250 on inquiry card. 


ULTRA-HIGH-VACUUM VALVE 


New “VAU-25” (designed by D. 
Alpert of Westinghouse) can handle 
pressures of 10-!° mm Hg and lower; 
is for use in ultra-high-vacuum labo- 
ratory systems where non-contamina- 
tion and ability to be baked out are 
of highest importance. Effective con- 
ductance of Alpert valve for nitrogen 
is only 10~-!! liter per second. Alpert 
valve will seal a vacuum system from 
a diffusion pump without contamina- 
tion and inconvenience of a glass seal- 
off; is also useful in handling extreme- 
ly pure gases, as in study of break- 
down properties of noble gases. 
Valve can be baked out at temper- 
atures up to 450°C without also bak- 
ing driver threads (in separable part) 
and lubricant.—Consolidated Electro- 
dynamics Corp., 1775 Mt. Read Blvd., 
Rochester 3, N. Y. 
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WIRE-WRAPPING TOOLS 


New tools de- 
signed to speed 
electrical connec- 
tions are powered 
either by electricity 
(illus.) or by air. 
Skinned wire is in- 
serted in loading 
groove, which can be 
set in six different 
positions to make 
wire insertion easy from any angle. 
A notch in winding bit anchors wire, 
then bit is placed over terminal lug. 
Pressing trigger “shoots” connecting 
wire around terminal piece about six 
times per second under high tension. 
Result is a tightly-wound spiral form- 
ing a firm joint that withstands cor- 
rosion and vibration. Winding bits 
and sleeves are interchangeable with- 
out tools. ee g Rand, 11 Broad- 
way, New York, N. 
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AUTOMATIC COIL WINDER 


New “Model 700-AM” heavy-duty 
universal automatic coil winder winds 
self-supporting lattice-wound univer- 
sal coils and single or pi-wound RF 
chokes up to 3” OD and 1%” wide; 
can wind more than two universal 
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type coils simultaneously. Feature: 
cam and yoke need not be disturbed 
for gear change: shuttle mechanism 
is divided by locating cam convenient- 
ly in front of machine and placing 
gears on top of winding head where 
they are immediately accessible. Max. 
loading distance between winding 
centers 8”; wire sizes 20 to 44.— 
Geo. Stevens Mfg. Co., Inc., Pulaski 
Rd. at Peterson, Chicago 30, Ill. 
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SAFETY CENTER DRILLS 

New “D-400R” radial type center 
drill, available in sizes 1 through 8, 
has radius instead of sharp notch 


t | BURR PROOFEL 
R LE 


RP Ne Ww 
AREA 


SPIRAL FLUTES 
OIL RESERV 


TIP CLEARANCE 
(EXAGGERATEL 


_ RADIAL TYPE — _ 0-400R 


ee 


pin oe 


4 


Oll RESERVOIR 


SPIRAL FLUTES 


iP CLEARANCE 


en HEAVY DUTY TYPE 


DRILLING AND COUNTERSINKING D-400 S$ 
IN ONE OPERATION EXCLUSIVE 
FEATURE 8919 


area of plain type which constitutes 
a fatigue point. Back taper to drill 
portion provides tip clearance which 
minimizes drill breakage. Spirv] 
flutes prevent “jamming.” This type 
is particularly well suited for pre- 
cision work. xNew “D-400S” heavy- 
duty type center drill, available in 
sizes 11 through 18, retains advan- 
tages of radial type; is ground with 
an 82° top angle, effectively de- 
burrs corners and is a combination 
tool for drilling and countersinking. 
—The DoALL Company, Des Plaines, 
Illinois. 
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10-FT ULTRASONIC 
CLEANING TANK 


New “S-1080” tank, 10 ft long, is 
well suited to conveyorization, or for 
cleaning long items, by means of 


ultrasonic energy. Its working fluid 
volume is 75 gal. Sixteen “Type B-36” 
transducers, installed along one side. 
are operated from one 2-kw “Model 
APT-400-B Sonogen” generator.— 
Branson Instruments, Inc., 37 Brown 
House Rd., Stamford, Conn. 


For more information ircle 255 on inaui 
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CLEANING MACHINE 


Newly improved “Industrial Preci- 
sion Cleaning Machine” is said to em- 
body every refinement to provide op- 


timum efficiency in cleaning, rinsing, 
polishing and drying actions. It em- 
ploys maker’s Centrifugal Cleaning 
Action. Among features: column 
spring (which eases lifting of self- 
aligning column) automatically posi- 
tions basket into jars and dryer; un- 
breakable jar covers; Monel mesh- 
work basket; triple nesting basket to 
segregate small parts; Chromalox 
heater unit and separate motor-driven 
blower in drying chamber.—L & R 
Mfg. Co., 577 Elm St., Arlington, N. J. 
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INSTRUMENT CLEANING AND 
RINSING SOLUTIONS 








New “Power Nofome” instrument 
cleaning solution and new “Instru- 
ment Rinsing Solution” were spe- 
cifically designed to remove oil, 


delicate components. 





P:.B STRIKE 
SETTLED? 


AN OPEN LETTER TO RELAY USERS 


Potter & Brunctield, ine. 


Dear Friends: 


Ruthless ee 
the shooting © 
two of our employees, jeanne ‘ 
a recent strike at our Princeton, aint A 
This unjustified se was ee pecan 
i face of our 7M on — 
ae va of the International en mee aes “a 
sa 

- sets. No demands or propo sys 
: a made by the Union. Two Company P 
str 
posals were summarily rejected. Si alas 
Settlement of the strike was reache' 


8, 1957. | om 
; r plants in Laconia, New Hamoowse — 
tin, Kentucky were not affected by 
1 ’ 


i to both 
Production lines were shifted from —— -_ 
ta onia and Franklin plants, and a “ rena 
b vo greatly increased at both locations. 
ee 


increase 
made before the work stoppage to incr 

were 

roduction. da 
; duction at Princeton was resumed - a 

7th d today a normal work force 15 me —— 
ee st lines. Until recently, the wegen? ase 
pen restricted our productivity, u 
is at satisfactory levels. a 
With three plants to serve you, We e ne ed 
tinued efforts to provide you with re ler fo = 
quality Our Engineering Departmen 


igns and 
opportunity to work with you on new desig 


jects. 
casei Sincerely, “Lv é' }, V (cap 4 Y 


.C ey 
N Oo Ww ! i pliant & Director of Sales 
3 PLANTS TO 
SERVE YOU 





grease, dirt and foreign matter from POTTE R & B R U M FI E LD, I NC. 


Fingerprints, 


PRINCETON, INDIANA A subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
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-AIND 
BLE Leakproof 
gen ab 


Hi Vacuum to 6000 PSI. 

@ "O" Rings and Teflon or Nylon 
Seats are standard. 

@ Over-torquing cannot damage 
seat or needle as buffer plate and 
metering pin act as a forming die. 

@ Impossible to score needle or 
seat. 

Lifetime Valve—can be complete- 
ly overhauled in a matter of min- 
utes without disturbing plumbing 
or mounting. 

The most economical valve in the 
long run. 


Write for further details. 
ROBBINS AVIATION 


1735 W. Florence Ave. 
Los Angeles 47, Calif. 
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SAPPHIRE 
JEWELS... 


for 
BEARINGS 
THREAD GUIDES 
DIES 
GAGES 
WEAR PARTS 
STYLII 


JOHN WORLEY JEWELC°. 


No. Falmouth, Massachusetts 
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lapping compound, tarnish, as well as 
dirt and lint, are completely removed 
leaving all parts with a brilliant fin- 
ish, ready for final assembly.—L & R 
Mfg. Co., 577 Elm St., Arlington, N. J. 
i ircle 257 on inquiry card 


For more information 


BLACK NYLON WASHERS 


New line of black nylon washers 
comprises five sizes, to fit screws 
from No. 4 to 4”, carried in stock. 


(Other sizes planned.) OD’s from 
loo” to 44”; thicknesses from 0.020” 
to 0.040".—Weckesser Co., 5701 
Northwest Highway, Chicago 30, IIl. 
For more information rcle 258 on inquiry card 


TEFLON TUBES, RODS, ETC. 


New spaghetti tubing (both thin 
and standard walls) flexible tubing, 
rod and heavy-wall tubing, made from 


du Pont Teflon, are cut in lengths to 
meet individual requirements, feature 
ends cut clean and square without 
feathers or flattening and to an ex- 
tremely high degree of accuracy, to 
any length from 4” up.—Pennsyl- 
vania Fluorocarbon Co., Inc., 1115 N. 
38th St., Philadelphia 4, Pa. 

For more information rcle 259 on 


NAME PLATES 


New low-cost fiber or aluminum 
name plates for identifying control 
panel components such as relays, 
switches, etc., can be used also to iden- 
tify motors, switches, and other equip- 
ment mounted on machinery. Fiber 
plates have clear distinctive engraved 
letters or numbers on a black or dark 
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background; aluminum plates have 
white letters or numbers engraved 
on a black anodized aluminum back- 
ground. Identifications are JIC stand- 
ard. Plates are %” x 1”. Adhesive 
on back of each plate permits fast, 
easy application, with strong, per- 
manent, heat-resisting bond. Mark- 
ings other than JIC standard can 
be obtained on special order.—E.C.P. 
Corp., 6808 Wade Park Ave., Cleve- 
land 3, Ohio. 

ntormatior 
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For more 


ROUND-HOLE SAW 


New “Model 500 Dial Saw,” for use 
with heavy-duty equipment, uses same 
principle of dial setting as previous 


“Models 250, 375 and 400”; cuts any 
size from 2%” to 5” dia. Available in 
three shank types: “Model 500” with 
%” straight shank; “500A” %” 
straight shank; “501” Morse No. 2 
taper shank.—Robertson and Ruth, 
Box 534, Elmhurst, Illinois. 

2) nformation circle 261 on inquiry card. 


For more 


ADHESIVE FOR FOIL 


New bonding film type of adhesive, 
for maker’s “Metal-Cal” aluminum 
foil appliqué, allows quick applica- 


New applicator 
for “Metal Cal” 


891i 


tions which are permanent yet require 
no application preparation time; is 
available for both heat-and-pressure 
and solvent-activated types. Heat- 
and-pressure application can be made 
in 5 sec and activator can be set up 
to activate adhesive in 0.1 sec.—C & 
H Supply Co., 415 E. Beach Ave., 
Inglewood 3, Calif. 
For more rcle 262 


nformation 


THERMOSTAT METALS 


Two new thermostat metals are for 
instrumentation components, such as 
fire detector clocks, meteorological de- 
vices, pyrometers, altimeters, demand 
meters, etc. One possesses a useful 
deflection range of —100°F to 700°F 
with max sensitivity from 0 to 300°F; 
high deflection rate, high torque, good 





strength properties up to 800°F, high | 

electrical resistivity and good cor- 

rosion resistance. The other has a 

wide range of linear deflections be- 

tween —50°F and 700°F with max 

sensitivity from 200°F to 600°F; high 

deflection rate and high torque rate. 

Both are produced in _ thicknesses 

down to 0.001”, widths down to 0.093”, 5 B RI ple ES © 
in coils or lengths cut to order; also y “4 
spiral and helical coils, flat blades, 

U-shapes, cantilever strips and other 
elements.—American Silver Co., Inc., 


wictncimnn os | We ACCURATE 
VALVES, ete. dc RESISTANCE 
SN sr cope = MEASUREMENTS 


of all metal actuat- Eee 

ors for control ‘—— =— ... 1 micro-ohm to 10° megohms 

valves for use under 

difficult conditions 

such as atomic ra- ‘ Among the many bridges manufactured 

diation, high tem- | ; by Shallcross, these six have become vir- 

peratures and cor- tually “standards” for general-purpose re- 

rosion, is for both ee sistance measurements. Each is easy to 

pneumatic and hy- seit operate and ruggedly constructed to 

draulic control sys- maintain accuracy and stability in every 

tems. New actuators : kind of field and laboratory service. Switch 

are available with oo decks are inside the case for minimum 

suitable valves or as ; maintenance. 

i gies ae gig Of special interest are the 617 Series 

alve : ations. ates ° . . “ 

Some are field re- Limit Bridges. These provide direct GO- 
NO GO” production line resistor testing 














8998 versible “air to ; : 
for any percent tolerance spread from 


open” or ‘‘air to : Series s 
close”. For use in +0.1% to +20%. 
highly corrosive atmospheres, one NEW BULLETIN L-19B contains full 
model with stainless bellows and , oy specifications for each instrument. For 
stem, and cadmium-plated cold-rolled 2 2. your copy write to: SHALLCROSS 
steel, is available in three ranges of MANUFACTURING COMPANY, 
signal pressures (3-15, 6-30 and 9-45 510 Pusey Avenue, Collingdale, Pa. 
psi) ; max thrust about 3,000 lb.—Ful- 
ton Syphon Div., Robertshaw-Fulton “2 Type 
Controls Co., Box 400, Knowrville 1, : 6350 
Tenn. 








Model Measurement Maximum Minimum aaiae Special 
For more information circle 264 nquiry card Number Accuracy Setting Setting Circuit Features 





Fault Fault Location by Murray, Var- 
+0.1% +0.012 Hilborn & Fisher Loop 


NEEDLE VALVES 6100 ](-12 to 1.011 Megs) NOTE MER | ONE | neatstone | Tests 


Four dial rheostat usable as 
decade box 





New small +0.1% +0.012 ) 
forged brass nee- 6101} (10 to 11.11 Meg®) 11.11 Meg 0.00122 Wheatstone 
dle valves, angle +0.02% +.0.019 ; : Most accurate tive dias om 
, == 0.019 Q ‘ r direct resist- 
or straight pat- (12 to 11.11 Meg®) a, Se et Te eee 


tern, employ O- 
j ste 3as +0.05% to +20% on “nn. ” 
sata on yr. separate +" and “—"" Tina Mege} —a.o001g- «| Percent limit testing. Built-in adjust: 
(LED are designec or percent Looe ni imi able comparison standard. 
-~ Ww instrument air (12 to 10 Meg®?) 
é lines, test panels, +0.75% or better 
—_ graphic panels (.0012 to 122) ua Kelvin Overlapping Kelvin and Wheat- 
t : : ; stone ranges selected with 
, : ete. | +0.2% +0.012 single ratio dial. 
Choice of vee point stem for accurate (12 to 11.11 Meg®) ania cana 
flow control or blunt point stem for 3 
ty és f +1%, (102 to 10 Meg?) Modular construction dual 


fuil flow. Bodies will withstand 2000 +2%, (10 Meg®? to L111 x 108 Wheatstone | range power supply, null indi 


: : h 
psi. Male or female pipe thread or FR ag hn Meg? Amplifier cator po eo for 115V. 60 
= In, e cyc ion. 


Swagelok tube ends. Available for 10,000 Meg®2) 
> ; al “po 2 9¢ Y 
panel mounting.—Hoke, Inc., 231 S. =0.1% to £20% on se 


p- 
Dean St., Englewood, N. J arate "+." and “"—" se- 
i ee ee ini 111,1112 iq“ ” 
lectors from a minimum y Percent For rapid ‘‘GO-NO GO’’ percent 
For more information circle 265 on inquiry card. resistance consistent with reo Limit limit testing. Hand or foot 
617 number of dials in use to oe operated for production test- 


. the maximum settings. ing. All models also usable 
Series for direct resistance measure 


VALVE MANIFOLD t+0.2% +0.012 from a 111.1112 ments. Binding post for exter- 
minimum consistent with 1,111,1102 Wheatstone nal d-c power supply. 


New cast-aluminum manifold af- gel Binge De ag to | 14,111,1008 
fords economical and efficient multi- | . 
ple mounting of “Speed King” 2-, 3- | t Except 617B and 617) +0.1% +0.012. * Except 617G, 0.012. 
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VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620 


The Freed Type 1620 Megohmmeter is a versatile 
i t instrument with a 
continuously variable DC test potential from 50 to 
1000 volts. 

Components such as transformers, motors, printed 
circuits, cables and insulation material can be tested 
at their rated voltage and above, for safety factor. 








@ Resistance — 0.1 megohms to 4,000,000 
megohms. 


@ Voltage — variable, 50 - 1000 volts. 
@ Accurate — plus or minus 5% on all ranges. 
for ied operators. 











OTHER MEGOHMMETERS AVAILABLE 


Type 1620C Megohmmeter — oa type 1620 with 
additional circuitry for testing capacitors. 

Type 10208 Megohmmeter — a 500 volt fixed test 
potential. Range 1 megohm to 2 million megohms. 
Type 2030 Portable Megohmmeter — battery oper- 
ated, 500 volt test potential. Range 1 megohm to 
10 million megohms. 


Send for NEW 48 page transformer catalog. 
Also ask for complete laboratory test instru- 
ment catalog. 


FREED TRANSFORMER (C0., INC. 


Brooklyn (Ridgewood) 27, N.Y. 


1707 Weirfield St., 
For more information circle 101 on inquiry card. 





MACHINE-DIVIDED SCALES 


Made with latest 
SIP Swiss Automatic Dividing Machines 


RD es 

, / 

340 ["t14,, 
‘4 


3s@ 
. , 


My ere erry ey ee 


LINEAR 


Accuracy to +5 microns(0.0002” ) 


Any scale pattern—Any line width— 
Any material 


CIRCULAR 


Accuracy to +5 seconds 


FINE MACHINE ENGRAVING 
Scales, Dials, Drums, Rods, Panels 


ACCURATELY ETCHED RETICLES 


Made to any specified pattern 
and dimensions 





PROMPT DELIVERY 


on large or small quantities. 





L. C. RENICK CO. 
3820 So. 59th Court, Cicero 50, Illinois 
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or 4-way valves in any desired combi- 
nation; is available in 2 and 3 sta- 
tion types; has full-length inlet and 
exhaust ports, both 1” NPT, common 
to all valve stations. Electrical wir- 
ing is run through a 14%” NPT con- 
duit passage, with one access cover 
for all stations to simplify wiring. 
Manifolds are designed with side or 
bottom cylinder porting to facilitate 
piping. Holes for mounting manifold 
and valve assembly are also provided. 
—Valvair Corp., 454 Morgan Ave., 
Akron 11, Ohio. 


THREE-VALVE MANIFOLD 


New compact 3-valve manifold, for 
all makes of pneumatic or electric 
flow transmitters, cuts leak points in 
half; fits flanges and/or fittings re- 
gardless of orifice plate thickness, is 
rated at 1500 psi at 350°F (higher 
ratings available); comprises two 
full-open gate block valves and one 
needle by-pass valve; permits venting 
or draining in any position, also seal 
and purge simultaneously on corrosive 
fluids. Straight-through design per- 


3996 


mits “rodding-out” flange taps under 
pressure. Easy to check during “turn- 
arounds.” Special materials available. 
—Instrument Manifolds Co., 3174 E. 
22nd St., Tulsa, Okla. 
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STEAM SOLENOID VALVE 


New “Bulletin 
8222A” internal- 
pilot-operated 
packless two-way 
valve can be used 
in a variety of 
applications for 
automatic con- 
trol of flow of 
steam, hot fluids 
or gases (up to 
400°F). Forged 
brass body and 

bonnet. Teflon discs assure tight shut- 
off without maintenance problems. 
Valves have low power consumption; 
can be mounted in any position.— 
Automatic Switch Co., 391 Lakeside 
Ave., Grampe, N. d. 


© 268 on 


CONTROL VALVE WITH INTEGRAL AUXILIARIES 


MOTOR VALVE 


BLOCK VALVE 


NORMAL INSTALLATION 
3 WAY, REQUIRING THE EXTRA 
VALYES AND PIPE AS SHOWN 


BYPASS VALYE 


complete conventional diaphragm con- 
trol-valve installation, either standard 
or three-way (latter illustrated). It 
combines in one valve body all repair 
and arrangement principles of con- 
trol valve together with shut-off and 

New “Control Valve Unit” replaces 
by-pass devices. Repair or replace- 


eer 


ee 


“@LOCK VALVE 


ELSEY INSTALLATION 
WITH BUILT-IN BYPASS 
ELIMINATES 
@HIGH COST 
LARGE INVENTORY 


& LABOR 
> FABRICATION 





’ 8926 


ment of valve seats, or change from 
n-o to n-c, can be accomplished with 
valve in line and under pressure. 
Available in sizes from %” x %” to 
8” = 10” (10° x 12” and 12” x 16° 
special), 400-psi and 300-psi.—Elsey 
Corporation, Bartlesville, Oklahoma. 
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PNEUMATIC MANIFOLD VALVES 


Two new manifold valves for pneu- 
matic installations feature fool-proof 
manifold operation and quick, air- 


tight action: no need of turning and 
tightening handwheels. “Model 1583 
Manifold Valve” (left) comprises a 
2-position piston sliding in a 2-port 
cylinder; is normally closed; is moved 
to open position when key is inserted 
and given a quarter-turn. When key 
is withdrawn, valve closed under 
spring tension. Key is attached to a 
valve by a ball chain. “Model 1563 
Duplex Manifold Valve (right) com- 
prises two mechanically-linked 2- 
port 2-piston  piston-type valves 
normally held closed by spring ten- 
sion. When key is inserted and given 
a quarter-turn, both valves are si- 
multaneously moved to open position; 
close automatically upon withdrawal 
of key.—Petrometer Corp., 43-22 10th 
St., Long Island City 1, N. Y. 
rcle 270 on 
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CAST STEEL SOLENOID VALVES 


New line of cast steel solenoid 
valves for liquids to 600 psi is avail- 
able in sizes 2”, 2%”, 3” and 4”; 


globe or angle pattern with screwed 
or flanged pipe ends. Features include 
renewable seat rings, unbreakable pis- 
ton rings and packless operation over 
a wide pressure range. New valves 
eliminate damaging hammer and 
shock in automatic or remote control. 
Coils are unconditionally guaranteed; 
are interchangeable among sizes and 
with all other Gould valves. Photo 
shows a 3” “Type EO-2” with ex- 
plosion-proof coil housing.—J. D. 


Gould Co., 4707 Massachusetts Ave., 
Indianapolis 18, Ind. 
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PRECISION GONIOMETER 


New “Guild-Watts Spectrometer” 
measures angles of prism faces, gage 
block combinations, instrument assem- 
blies, etc. One accurately-divided cir- 
cle is used to read both table and 
telescope positions; either workpiece 
(mounted on table) or telescope can 


be rotated independently and with or 
without circle. Circle reading corrects 
centering errors; it is direct to 0.1 
second. Two telescopes are provided: 
one mounted on main bearing and 
properly counterbalanced; the other 
mounted independently on a pillar 
which fits into a ring on base of in- 
strument. A collimator can be set to 
any desired position around ring on 
base.—Engis Equipment Co., 431 S. 
Dearborn St., Chicago 5, Til. 


For more information circle 272 on inquiry card. 


PRECISION CLINOMETER 


New light-weight Leitz Precision 
Clinometer is claimed to have several 
novel features that help to widen ap- 


plication of this type of instrument. 
Body is an aluminum casting and base 
is magnetized. Separate longitudinal 
and cross levels with individual fine 
adjustment screws for longitudi- 
nal level. Double vernier in micro- 
scope corresponds with circle gradua- 
tions to give readings in degrees, min- 
utes and 30 seconds. Accuracy of op- 
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DRIFT FREE 


DC UV 
AMPLIFIER 


The KIN TEL MODEL 111 amplifier pro- 
vides the lowest drift of any commercially 
available broadband d-c amplifier. The 
unique circuit incorporates KIN TEL's 
proven chopper amplifier system to pro- 
vide unsurpassed dynamic performance 
—unaffected by load or gain changes. 
Available in a single-unit cabinet or a six- 
amplifier rack-mountable module only 19 
inches wide, the Model 111 is ideal for 
data reduction facilities, or as a strain 
gage amplifier, recorder driven amplifier, 
or general purpose laboratory amplifier. 


SP -E.C tt Fol GAT It ON S 


* +2 uv equivalent input drift 

+ Integral power supply 

* + 35V, + 40 ma output 

* 100,000 2 input impedance 

* 0 to 1000 gain in ten steps 

> + 1% gain accuracy 

- 5 uv peak equivalent input noise 
* Price (Single) Amplifier $550.00 


Representatives in All Major Cities 


[ KAY LAB ] 


5725 KEARNY VILLA ROAD 
SAN DIEGO 11, CALIFORNIA 
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Uniflow Springless Jor sere NEW INSTRUMENTS 
type 500 air to ) 
Soo select either type 


—'/2" to 6” pneu- 
matic or electric 


pneumatic ; but select... 


+ Uniflow 





tical circle and sensitivity of level is 
15 seconds of arc.—Opto-Metric Tools, 
Inc., 187 Varick St., New York, N. Y. 
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MECHANICAL TESTING 





air operated Saunders patent type 
control valves 


PORTABLE HARDNESS TESTERS 

Two new'special-purpose “Durome- 
ters”: (A) “Maximum-reading Dur- 
ometer,” modification of standard 


In chemical, slurry, water treatine and 

hgh vacuum “inctallations, UNIFLOW 

Valves are fast becoming most popular be- 

cause not only are they low in cost, but 

highest quality requirements are met and 
*, maintained. 
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Uniflow Air Operated Control Valves ) 
employ Saunders patent valve fea- ) 
tures—the valve that requires no , 
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stuffing box or stem packing. 


Why not learn 
how you can fill 
your difficult con- 
trol valve needs 
quickly—economi- 
cally. 


“Type A-2” (ASTM D676), accurate- 
ly measures cold flow or “creep” of 
elastomers. Note: useful new Oper- 
ating Stand is not shown in illustra- 
tion. (B) “Constant-load Durome- 


without positioner 


WRITE FOR BULLETIN 114R 


,] 

4 

‘ UNIFLOW VALVE CORPORATION 
4 


19 Quine St. Cranford, New Jersey 


ee eee eee 
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Why HOKE’ es 


soldering iron¢ 


ter,” also a modification of “Type 
A-2,”’ minimizes possibility of varia- 
tions in readings resulting from in- 
constant pressures of manual appli- 
cation to specimen. Combined mass of 


" 7] " - ‘ , : : 

4 . dead weight and its holding screw is 
a just CRADLE it with a \ 822 grams (per ASTM D676).—The 
Shore Instrument & Mfg. Co., Ine., 


HEX ACON ‘| 90-35 Van Wyck Expressway, Jamai- 


re om ae 


HATCHET SOLDERING IRON by 7 sis cans nied 


A COMPLETE LINE 


The operator has to “choke” the conventional 
Numan PORTABLE HARDNESS TESTERS 


straight iron to hold it, whereas the Y BY HEXACON 
HEXACON HATCHET IRON “cradles” in —Originator 5 os , na 
the hand with no perceptible grip whatsoever and Pioneer New “Model PTH-1” (capacity 4% 
— thus relieving hand strain and eliminating CAT.NO. WATTS. TIP DIA. PRICE diameter or thickness) and “Model 
the “heavy hand”, the cause of poorly sol- i ia met mer ey PTH-2” (12”) for on-the-spot Rock- 
dered joints. Because HEXACON HAT- 7 ie : 
CHET IRONS are perfectly balanced in 

weight, they enable the operator to solder in 

a natural position and relieve fatigue of arm 

and back. 


Send for new circular No. 70H giving more 
details and comparative competitive perform- 
ance data. 


HEXACON ELECTRIC COMPANY 


506 West Clay Ave., Roselle Park, New Jersey 








ation circle 104 on inquiry card, 


Page 740—Instruments & Autemation—Vol, 30 





well readings (scales A, B, C, D, F 
and G) can test parts inaccessible to 
bench-type testers; are ready for in- 
stant use; cost much less than perma- 
nently-installed testers. They perform 
true Rockwell test with standard in- 
dentors and standard Rockwell loads. 
Dials are marked in standard red and 
black; are large enough to be read 
without magnifier. Standard equip- 
ment includes convex, flat and vee 
anvils, three test blocks, diamond and 
i's” ball indentors, and carrying case. 
—Riehle Testing Machines (Div. 
A.M.&M), East Moline, Illinois. 
nformation circle 275 on 


For more 


ENVIRONMENT TEST CHAMBER 


New “Model D-104” automatically- 
controlled 5 cu. ft. multi-environment 
chamber can drop working tempera- 


Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 


The roller is stainless | 
steel with a highly pol- 
ished helicoid surface. | 


The roller pivot is ball & 
shaped. and rides on a tm 
graphited Bakelite disc. t 


The hairline pointer ad- 
justment screw is stain- 
less steel. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 


Standard bushings are 


- ’ graphited Bakelite. 


The connecting link 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 


level to —65°F in 
five minutes and raise to 400°F in 
ten minutes; maintains pre-selected 
high or low temperatures during con- 


ture from room 


tinuous operation within 2F° between 
—100°F and 400°F. Its relatively 
large (100-lb) dry ice capacity is 
said to permit completion of most low 
temperature work without recharging 
ice.—Mantec, Inc., Dept. CD, 126 
Maryland St., El Segundo, Calif. 

Sar mete tahacthatian rcle 276 on inquiry 


PROGRAMMED HUMIDITY 
CHAMBER 


New model of 

“Vapor-Temp 

Controlled Rela- 

tive Humidity 

Chamber’”’ fea- 

tures an auto- 

matically con- 

trolled two-point 

programmer and 

recorder system 

which meets large 

majority of MIL, 

JAN, ASTM and 

NEMA test specs. 

“Dual Microtrol” 

automatically 

holds low-condi- 

tion wet and dry 

bulb tempera- 

tures for desired 

number of hours until timer trips. 
Timer immediately transfers control 
action to other set of controllers and 


tures— protect against wear 


and corrosion and assure sensi- 


tivity, sustained accuracy and trouble-free operation. 


Easiest adjustment 

and calibration 
Only Helicoid Gages have the 
external pointer adjustment 
pictured here. The Helicoid 
type adjustment cannot be 
jarred out of position. 

Calibration of Helicoid Gages 
is accomplished easily, without 
removing dial or pointer, be- 
cause the link adjusting screw is 
at the rear of the system. 


Tubes built for 
millions of 
pressure 
pulsations 
To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 





For complete information on 
the Helicoid line of gages write 
for Catalog G-52 


many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 


Helicoid gives you all these features at prices that 


are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 





929-B Connecticut Avenue + Bridgeport 2, Connecticut 
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HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 50 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 
bulletins 
free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 35, N. Y. 
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=| ASICO ==:== 


Where 


Accurac y 


Counts... 


SPECIFY 


YEL O BAK 


FLAT BORE 
THERMOMETERS 
(Precision Type & A.S.T.M.) 

MIDGET INDUSTRIAL 
THERMOMETERS 


SENIOR MIDGET 
INDUSTRIAL THERMOMETERS 
(Separable Socket) 
HYDROMETERS 
THERMOSTATS 


"ALL ASICO INSTRUMENTS ARE 
ACCURATE AND DEPENDABLE" 


ACCURACY SCIENTIFIC 
INSTRUMENT CO. 


12th St. Phila. 33, Pa. 
Catalog 25 


2903 N. 
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NEW INSTRUMENTS 


humidity cabinet rises to high condi- 
tion, holding for desired number of 
hours until timer trips again trans- 
ferring control action to initial set- 





For more informatior 


ting. Dry bulb temperatures controlled 
from room to 170°F within 1F°, rela- 
tive humidity from 20% to 90% (de- 
pending upon dry bulb temperature) 
within 1% RH.—Blue M Electric Co., 
Blue Island, Ill. 
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RATIO RECORDER 


New “T/Plot- 

}ter” is said to 

save 50% to 75% 

of vibration labo- 

ratory testing 

time. It elimi- 

nates data reduc- 

tion; plots a com- 

plete vibration 

transmissibility 

curve in strip- 

chart form dur- 

ing vibration test 

cycle for immedi- 

ate evaluation. 

Same advantages 

for lab dynamic 

test ac voltages 

flow-rates, displacements, 

etc.) fed to “T-Plotter” from two 

pickups: these are plotted as one 

continuous curve on a _ strip chart. 

Servos use null method for highest 

accuracy. Four full-scale settings per- 

mit plotting ratios 0-0.2/1/10/100; 

ranges for ratio’s denominator 0-20/ 

50/100/200/500 mv; and 0-1/2/5/10 

v; sixteen chart speeds from 6” to 

960” per hour in 16 steps quickly and 

easily selected with “Insco” chart- 

speed changer. Remotely controlled 

pen marks time pips or other indices. 

—Dept. T, Barry Controls Inc., 957 
Pleasant St., Watertown 72, Mass. 
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FREQUENCY CALIBRATOR 

New “Model TMC-307d 7-point Fre- 
quency Calibrator,” for telemetering 
applications, sequentially furnishes 


(forces, 


seven equally-spaced frequencies per 
channel for all RDB channels within 
end limits of +7.5%, and within end 
limits of +15% for upper five chan- 
nels. Other end limits and spacings 
can be furnished. Channel and fre- 
quency point switching can be either 
manual or automatic. Accuracy 0.02%. 
—Panoramic Radio Products, Inc. 10 
S. 2nd Ave., Mount Vernon, N. Y. 


ation circle 279 on inquiry card. 


FREQUENCY ANALYZER 


New “TP-625” determines frequen- 
cy-amplitude spectrum of a random 
wave and frequency and amplitude 


ge 





of individual components of a periodic 
complex wave within frequency range 
of 2 to 25,000 cps. Wave components 
are measured in decibels and in per- 
cent of total signal. Results are dis- 
played on a calibrated attenuator and 
on an indicator; outputs are also pro- 
vided to drive a_ recorder.—Techni- 
cal Products Co., Instrument Div., 
6670 Lexington Ave., Los Angeles 38, 
Calif. 


For © 280 on 


H-V INSULATION TESTERS 


New ‘Model T-4,” designed to per- 
form insulation leakage resistance 
measurements and nondestructive 


8858 


breakdown tests on all types of equip- 
ment and materials, is continuously 
variable from 1 to 15 kv in one range; 
has an output resistance of 100 meg- 
ohms, therefore limiting all leakage 
currents to less than 150 microamps. 
This prevents formation of destruc- 
tive arcs when breakdown voltage of 
test specimen is reached and permits 
visual inspection of point of break- 
down. It also renders equipment com- 
pletely safe since a direct current of 
150 microamps cannot produce a sus- 





tained muscular contraction after 
accidental physical contact.—Transi- 
tron, Inc., 186 Granite St., Man- 
chester, N. H. 
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HIGH-VOLTAGE TESTERS 


New “Series H” is an improved 
line of “Sensitive HiPot Testers” 
which automatically deenergize high 
voltage when leakage current in sam- 
ples reach 5 microamps. It includes 
models from 2 kv up to 120 kv, and 
special units can be custom built. 
Smaller units are adjustable up to 
1000 microamps and larger units to 
5000 microamps. “Series H” testers 
avoid “brute force” method of burning 
up equipment and components when 
testing for leakage; allow convenient 
and accurate dielectric testing of 
equipment, components and materials. 
Their high sensitivity shows up leak- 
age currents in “insulation which ap- 
pear to be perfect on less sensitive 
instruments.”—Peschel Electronics 
Inc., 17 Garden St., New Rochelle, 
| a 
For more information circle 282 on inquiry card. 


100 KV DC TEST SET 


New non-destructive very-high-po- 
tential unit, for insulation testing of 
samples, or full reel tank testing, 


offers a preferred method of checking 
insulation of cables; meets new 
IPCEA standards as well as MIL, 
JAN and ASTM specs. Among fea- 
tures: 0-100-kv output; automatic 
output shorting; external interlock 
provision.—Peschel Electronics Inc., 
19 Garden Street, New Rochelle, N. Y. 
For m rcle 283 on in 


sre information Juiry card. 


POWER OSCILLATOR 


New “Model 1500” can be employed 
as a precision 400-cps source to ener- 
gize synchros, resolvers, motors, ete. 





defined by the dictionary 


.... “the quality or state of 
being precise; accuracy; 
mechanical exactness.” 


Or 


Individually Set To Order. 
Mass Produced For 
Industrial Requirements. 


For detailed information, 
send specifications or contact 





PRECISION 


defined by an instrument 
maker... 


Suds db-meica 
JEWEL BEARINGS 


Sapphire and Ruby 
Precision Jewel Bearings 
FEATURE 

@ exact tolerances 

@ high shock resistance 

© low friction coefficient 


FOR 


e@ INSTRUMENTS e CLOCKS 
e@ METERS @ MEASURING DEVICES 


SWISS AMERICAN JEWEL BEARINGS CoO. 


32-30 58th St., Woodside 2, Long Island, N. Y. 
ONE OF THE LARGEST FACTORIES OF ITS KIND 


IN THE WORLD 
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ELECTRICAL 
ENGINEER 


TO PERFORM 
ELECTRICAL DESIGN 
FOR URANIUM FUEL 

FABRICATING 

PLANT 


at 

HANFORD ATOMIC 
PRODUCTS OPERATION 
New Fuels Preparation 


Department 


Tre engineer selected must be wil- 
ling and able to perform and ac- 
cept responsibility for all electrical 
design for a small group working in 
design and engineering management 
of new uranium fuel element fabricat- 
ing plants. He will work on uranium 
fuel elements and accessory instru- 
ments, and electrical components. 
Excellent potential for professional 
growth is inherent in this position, 
resulting from continued far-reaching 
developments in atomic research at 
Hanford. 
Requirements: B.S. or M.S. in elec- 
trical engineering, plus five to ten 
years’ experience in: 
e Electrical equipment design, includ- 
ing furnace controls 
e Automatic machine tools 
e Welding and testing components 
e Electrical distribution systems 
Engineers with these qualifications 
are invited to write complete details 
of their background, in complete con- 
fidence, to Mr. E. P. Galbraith, Man- 
ager, Technical Personnel Placement, 


Dept. FPD 
Hanford Atomic Products Operation 


GENERAL @@ ELECTRIC 


Richland, Washington 
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Free MANUAL ON COMBUSTION CONTROL wig i 
el $e 


SYSTEMS «& 


BOILER 
CLEVELAND MASTER REGULATOR SYSTEM APPLIED TO COAL, OIL OR GAS FIRED 


master 
REGULATOR 


“LecTacanM” 
actuator 





ADD THIS TECH MANUAL TO 
YOUR ENGINEERING DATA FILE 


Schematic diagrams and explanatory text point the way to 

big savings in boiler plants. This is the Ist of a continuing 

WRITE TODAY series of technical guides to modern combustion engineering. 

for FREE Manual (No. 1) Available from no other source, these manuais are offered 

plus ‘‘Control Fundamen- as a service to the commercial and industrial process and 
tals’’ booklet. heating industries, 





_— COMBUSTION CONTROL SYSTEMS 
INDICATING INSTRUMENTS 
LEVE LAND CONTROLS AIR SAFETY SWITCHES 


1111 Brookpark Rd. + Cleveland 9, Ohio PANEL CONTROL CABINETS 
¢ 100 Field Engineers To Serve You 


COMMUNICATIONS 
SYSTEMS 
ENGINEERS 
The expanding scope of advanced 
communications projects has 
created several unique positions 
in fields related to VHF, UHF, 
microwave transmission and 
reception, forward scatter and 
single sideband applications 
at Hoffman. Electronics engineers 
with appropriate backgrounds will 
find these new assignments profes- 
sionally stimulating and financially 
rewarding. Please address Vice 
President of Engineering: 


LABORATORIES, INC. 


A SUBSIDIARY OF HOFFMAN ELECTRONICS CORP. 
3761 South Hill St., Los Angeles 7, Calif. 
Telephone : RIchmond 9-4831. 
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(can be furnished in other frequen- 
cies). It supplies 15 w of undistorted 
power (less than 1%) through an 
isolated output transformer. Three 
impedance taps are provided. Output 
voltage is continuously variable from 
0 to 120.—Industrial Test Equipment 
Co., 55 E. 11th St., New York 3, N. Y. 
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PULSE GENERATOR 


New “Type 100B,” completely tran- 
sistorized, incorporates a new stand- 
ardizer pre-amplifier input; generates 


standard 2.5-v system pulses and 25- 
v variable-amplitude pulses of both 
polarities, with digitized pulse inter- 
val selection. New input standardizer 
section will trigger on any wave- 
form with a positive risetime of at 
least 1 usec and 10-v amplitude. In- 
strument is designed to operate as a 
general-purpose lab generator, or to 
provide accurately-timed clock pulses 
for “Navecor” logic units.—Navigation 
Computer Corp., 1621 Snyder Ave., 
Philadelphia 45, Pa. 

For more information circle 285 on i 


ELECTRICAL & ELEC- 
TRONIC INSTRUMENTS 


PRECISION PHASE METER 


New “Type 405 Series” is said to 
be “the most stable and convenient 
device for measuring a phase angle 





between two alternating voltages 
without either amplitude or frequen- 
cy adjustment.” It is perfectly stable 
for measuring a small fraction of one 
degree on all ranges including 0-12° 
range. Other features: (1) reading is 
independent of ratio of input signal 
amplitudes; (2) equal accuracy for 
symmetrical waveforms of any shape; 
(3) no amplitudes adjustment in both 
signal voltages; (4) no ambiguity at 
zero degree; (5) identification of 
LEAD and LAG; (6) provision for self- 
calibration and self-adjustment. 
“Type 405L” has a frequency range 
from 1 cps to 20 ke, and “Type 405H” 
from 8 eps to 500 ke.—Advance Elec- 
tronics Lab., Inc., 249-59 Terhune 
Ave., Passaic, N. J. 
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POTENTIOMETER 


New “NV-1 High Precision Decade 
Potentiometer” employs Kelvin-Var- 
ley method of voltage division; has 


GRAVITY 


9051 
four 10-step dials and an additional 
two figures can be read on a con- 2 
tinuously-variable slide wire. Ac- »=®Ftnever fa | Ss 
curacy is 2 units on last slide-wire 
dial. Sensitive galvanometer is built- 
in. Instrument is completely self-con- ° 
tained in an aluminum carrying case. Accurac A manometer is operated by the force 
—Industrial Instruments, Inc., 89 y of gravity. Its perfect reproducible 
Ce Road, Cedar Grove, N. J. unaffected by accuracy depends on nothing else. 
or more information rcle 287 on inquiry r i - P 

. - tube size or shape That is why a manometer is always 


Regardless of any differ- 
ence in the size or shape of accurate ... today, tomorrow and forever. 


DIGITAL VOLTMETER U-Type manometer legs, the Calibration is never required . . . never 


. re ta eles difference between column : ; 
New “Mark IV” in maker’s line of heights will always be a subject to question. 


de digital voltmeters is miniaturized true indication of the un- This unfailing accuracy is the reason why 
and portable (25 lb), is completely known pressure. More de- ; ee 
tails in Bulletin G-14. manometers are the primary standard 
by which other instruments are judged, 
calibrated and verified. 
Accuracy and dependability go hand in 
hand in the broad line of Meriam 
Manometers. For this reason, they are 
being specified for an ever increasing 
number of industrial as well as laboratory 
applications . . . wherever dependable, 
low cost, low maintenance 
fool-proof; displays 1”-high lighted instrumentation is desired. 
numerals readable from 30 feet in a 
well-lighted room. Improved balance 
logic correctly positions decimal point 
for maximal number of significant N E w 
figures under all conditions. Average 
balance time 1 sec.—Electro Instru- 
ments, Inc., 3794 Rosecrans, San 
Diego, Calif. 
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. + « complete and informative guide to 
manometer theory and practice as well 
as manometer models for plant, field and 
laboratory use. Just ask for Bulletin G-14- 
The Meriam Instrument Company, 10920 
Madison Avenve, Cleveland 2, Ohio. 


RECTANGULAR-PANEL 
INSTRUMENTS 


New “Wide-Vue” instruments fea- 
ture open-face design and longer scale 
lengths. For example, 24%” size has 
same scale length as a conventional 


For more information circle 110 on inquiry card. 
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it’s easier to open or close 


a GOLDEN-ANDERSON 
valve 


than to drive a car with 
’'POWER STEERING , 


j50j040> ayajdwo> sno yo yind ps 41 — Ajispa 
OS ayD1adoO SaAIDA Y-d AYM Sija4 p-5 UNVaing 


Because Golden-Anderson valves use the liquid in the line to 
operate the valve. Quick positive action is assured regardless 
of pressure or size of the line. A simple turn of a lever or 
push of a button is all that’s needed. 

Get the complete facts on Golden-Anderson valves today! 


Write GOLDEN-ANDERSON VALVE SPECIALTY CO. 1286 Ridge Ave., Pittsburgh 33, Po. 
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Fastest 
Voltage Regulator 
Available 


THE CURTISS-WRIGHT 
LINE REGULATOR 


Simultaneous recordings of 

The Curtiss-Wright Model EE 100 Distortion response to step change in 
Eliminating Voltage Regulator provides faster re- 60 cps voltage. 
covery time than any other regulator on the mar- 
ket—less than 1/50th cycle, or 330 microseconds. = 
It also reduces typical power line distortion to less FCRERAAAA| TA 
than 0.3%. Capacity is 14 KVA. vii lig ‘iui 

Now being installed in a rapidly growing number | 
of laboratories and production test departments, it 
provides simpler, more accurate calibration of 
meters, better design of transformers, synchros and 
motors . . . easier testing with fewer rejects, more 
accurate measurement of magnetic properties and 
receiver sensitivity . better a.c. computer per- 
formance, elimination "of fast line transient effects. 
Write for details. 








Typical electromechanical 
regulator output. Recovery 
time over 4 seconds. 





Electronic Component & Instrument icles Department 





TRONICS DIVISION 
wn Mpa Curtiss-Wright DEVR output. 


CURTISS: ne | s== 
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3%” panel instrument. Open-faced 
cover permits wide-angle readability 
of scales. ‘“‘Wide-Vue” panel instru- 
ments are custom-built in 2%”, 3%” 
and 4%” models with any practical 
ac or de range. One-piece plastic cov- 
er can be supplied in black or color 
finishes. Two movements available: 
maker’s standard magnet type, or 
self-shielded core-magnet movement.— 
Simpson Electric Co., 5200 West Kin- 
zie Street, Chicago 44, IIl. 
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AC MILLIVOLTMETER 


New portable (5 lb) battery-oper- 
ated transistorized ac millivoltmeter 
makes possible measurements down to 


RABE a op 
SE, 


50 microvolts. Difficulties due to line 
voltage fluctuations and 60 cps “beat- 
ing” are completely eliminated. 
Twelve full-scale ranges between 0.001 
and 300 vac, also decibel coverage be- 
tween —80 and +52 dbm. Usable 
frequency coverage from 1 cps to 5 
Mc.—Fisher Research Lab., Inc., Palo 
Alto, a 
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VACUUM-TUBE VOLTMETER 


New “Type 1800-B” combines ac- 
curacy of a lab instrument with dura- 
bility necessary for production line; 


features accuracy better than 2% on 
all ac and de voltage ranges, com- 
pletely shielded diode probe designed 
for use into UHF range, high input 
impedance, de polarity switch, illumi- 
nated scale with mirror and knife- 
edge pointer, and all input terminals 
insulated from panel allowing panel 
to be grounded at all times.—General 
Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 


For more information circle 291 on inquiry card. 





VACUUM-TUBE VOLTMETER 


#405,” said to be 
the first vacuum- 
tube voltmeter 
ever to combine 
100-mv_ full-seale 
sensitivity with 
dual and differen- 
tial input fea- 
tures, features a 
de performance 
from 2 mv to 
1000 v with 121- 
meg input resis- 
tance; ac per- 

formance highly accurate from below 
50 cps to ultra-high frequencies. As 
an ohmmeter, its scale is calibrated 
from zero to 500 with eight multiplier 
ranges: <1 to x10 meg.—Allen B. 
Du Mont Labs., Inc., 750 Bloomfield 
Ave., Clifton, N. J. 


For e 292 


3¢ 


LOW-FREQUENCY VTVM 
New “MV-02B” ac vacuum-tube 
voltmeter has a frequency range of 2 
cps to 250 ke and a full-scale voltage 





: 8956 
range of 3 mv to 1 kv. Its galvano- 
meter-attenuation switch makes _ it 
possible to obtain fast needle response 
on all measurements above 20 eps 
while necessary slow response is being 
maintained between 2 cps and 20 eps. 

-Millivac Instrument Corp., P. O. 
Box 997, Schenectady, N. Y. 
For more information circle 293 on inquiry card. 


SENSITIVE OSCILLOSCOPE 

New “Type 403” said to be the most 
sensitive commercially-available 
’scope, features full-scale amplitude- 








W&T 
PRECISION 
ANEROID 
MANOMETER 

‘ FA-129 


0 OC MEAD ite Genk HEPC AS, 


WaLLact @ THRNAN 
OCerRe, ee ROE 


wan Cane Pete a8 Fee 


ACCURACY 
0.1% 


PRECISE CALIBRATING STANDARD 
...For Absolute Pressure Work 


Ranges: 0 to 31.5 inches of Hg. absolute (min.) 
0 to 100 inches of Hg. absolute (max.) 
Other intermediate ranges available 


Accuracy: 1/1000 of full scale 
Sensitivity: 1/10,000 in all ranges 
Scale Length: 45 inches in two revolutions 


Dial Size: 8'%2 inch diameter 


Write for Publication No. TP-15-A 


WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


In Canada, Wallace & Tiernan, Ltd. — Toronto 


A-112 





MERCHEN GRAVIMETRIC 
FEEDERS & METERS 


for dry free-flowing materials 


e automatic batch control 
® continuous blending 
e materials accounting 


Accuracy 1°/, 
Rates 3 to 3000 Ibs. per min. 


Write for Bulletin No. M-32 


WALLACE & TIERNAN 


INCORPORATED 


25 MAIN ST.. BELLEVILLE 9, N. J. 
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Specialists in 
the Unusual 


To fill a need for 
high temperature 
insulation in a high 
conductivity wire. 
Precision drawn to 
close resistance 
control in the 
smaller sizes. 





Write for List of 
Products 


“< SIGMUND COHN CORP. 


121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y. 





CARL 


MADE BY IN WEST GERMANY 


ZEISS 
MICRO TECHNOSCOPE 


A stereoscopic binocular micro- 


scope eminently suited for indus- 





trial inspections and examinations. 
Intense illumination parallel with 
line of vision. Erect, plastic image 


even in deep cavities. 


Free working-distance of 8 inches. 
Magnification changing device 
provides rapid succession of 6.3x, 
10x, 16x, 25x, and 40x magnifica- 


tions. 


Write for literature 


CARL ZEISS, INC., 485 5th Ave., New York 17, N. Y. 


Guaranteed uninterrupted repair service 











For more information circle ¥44 on Inauir 
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measuring range of 1 mv to 500 v in 
17 steps and can directly indicate 
microvolt outputs of strain gages, 
pressure and acceleration pickups, 
etc., without normally-required pre- 
amplification. Frequency response cc 
to 300 ke. Front panel controls permit 
selection of 19 accurately calibrated 
linear sweeps from 0.5 sec/em to 0.5 
usec/cm. Both driven and recurrent 
sweeps are available with automatic 
beam-brightening during trace time: 
on driven-sweep operation, beam is 
brightened only when sweep is trig- 
gered, permitting a camera shutter 
to be left open without fogging film 
while awaiting sweep. Y-axis ampli- 
tude measurement accuracy is better 
than 5%, includes linearity errors of 
amplifier, input attenuator, and CRT. 
—Allen B. Du Mont Labs., Inc., Clif- 
ton, N. J. 

Bas 7 nformat rcle 294 on 


FREQUENCY STANDARD 


New ‘Model 1400” employs a stabil- 
ized tuning fork to generate 400 cps 
with an accuracy of 0.005% (other 


A946 
frequencies available). Output volt- 
age continuously variable. Distortion 
less than 1%.—Industrial Test Equip- 
ment Co., 55 E. 11th St., New York 3, 
N.Y. 
F e 295 on inquiry card 


FORTY-BAR-GRAPH ‘SCOPE 

" a New “Model 
DC-40 BG” bar 
graph oscillo- 
scope provides si- 
multaneous dis- 
play of forty sep- 
arate signals. Its 
17” CR tube pro- 
vides a 9” h by 
12” w graph com- 
prising 40 verti- 
cal lines. Line 
height is a linear 
function of  sig- 
nal amplitude; 
all lines (regard- 
less of height) 
are terminated 
with a marking 
dot at one end 
3 and at zero volts 
at the other for 
enhanced reading accuracy, which is 
further enhanced by use of a CRT 
transparent overlay having 100 even- 
ly-spaced lines (every tenth line dou- 
ble width) and 40 vertical-channel 


ines Re 


RRO RRB ARR TS IRIE RU NHN 


2 RRR eR 





identification lines. Full-scale sensi- 
tivity is adjustable from 1 to 10 mv; 
individual channel attenuators pro- 
vide 3-to-1 or 5-to-1 change of gain or 
a small adjustment for compensating 
input line drop. Scanning rate 400 
channels per second; frame rate 10 
per second.—Federal Telephone & 
Radio Co., 100 Kingsland Rd., Clifton, 
N. J. 
cle 296 on inqui 


ELECTR-INSTRUMENT 
ACCESSORIES 





NULL DETECTOR 


New “Model 60B,” battery-operated 
to provide complete isolation from 
power lines, is well shielded against 


8947 


external fields and is said to be ideally 
suited for Schering and other bridges. 
Sensitivity 3 uv for 1% deflection. 
Built-in tuned circuits permit a sharp 
balance even when null is complicated 
by harmonics.—/ndustrial Test Equip- 
ment Co., 55 E. 11th St., New York 
: NF 


*SCOPE PREAMPLIFIER 


New “Type 407 

Differential Pre- 

Amplifier,” said 

to be the first 

transistorized 

preamplifier to 

offer a million-to- 

one common mode 

rejection-ratio, 

is designed for 

use with any gen- 

eral-purpose 

’scope and is said to be ideal for am- 

plifying low-level outputs of strain 

gages, pressure pickups, etc. It will 

allow measurement of minute signals 

which normally would be lost in noise 

and other extraneous pickup. Com- 

pletely self-contained, it has flash- 

light battery life rated at 1,000 hours. 

—Allen B. Du Mont Labs., Inc., 760 
Bloomfield Ave., Clifton, N. J. 


For more information circle 298 on i 


AMPLIFIER PACKAGE 
FOR GALVANOMETERS 


New “System D” 4-channel galva- 
nometer amplifier package includes 
power supply; is used with wire strain 
gages, thermocouples, etc; will drive 
even low-sensitivity high-frequency 
galvanometers; provides excellent 


G.M. GIANNINI & CO., 


Giannini 
ROTOSTEPPER 


Pulse-to-shaft Position Converter 


a 


Powerful, rapid, absolutely controllable 
shaft rotation in precise 2° increments... 
for DC pulse-to-analog shaft positioning 
in computers, sequence switching, alge- 
braic counting, remote shaft positioning. 


Pulsed DC from hand operated switches, 
choppers, or any similar manual or auto- 
matic pulsing devices controls the Gian- 
nini Rotostepper in precise 2° angles of 
rotation .... unlimited in either direction, 
at the rate of one step per pulse. 


Optional control mechanisms available on 
the versatile Rotostepper provide homing 
to a fixed reference angle, automatic con- 
tinuous stepping with a steady DC volt- 
age, and/or potentiometric divided volt- 
age functional to shaft position. 


SPECIFICATIONS: 


TORQUE: Up to 14 oz-in 
SPEED: Up to 60 steps per second 
ROTATION: Unlimited CW or CCW in 2° increments 
LOCK: Spring detent locks shaft in a position 
accurate to +6’ 
INPUT: 28 volts DC, 10 milliseconds minimum 
duration per step 


PRECISION INSTRUMENTS & CONTROLS 


For further information write for Rotostepper Bulletin 8915 
INC., 918 E. GREEN ST., PASADENA, CALIF. 


For more information circle 115 on inauiry card 
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A. C. TACHOMETER 


A useful component in servo systems and with linear- 
ity accurate enough for use as an integrator in many 
computing problems. 

This tachometer can be furnished separately as shown 
or mounted integrally with an A.C. Servomotor. Tem- 
perature compensated units are also available. 


Note these specifications: — 


Input 115 volts, 60 cycles 
Output 6.0 volts per 1000 RPM 


Linearity + 0.5% above 1000 RPM and 
+ 0.25% between 50 & 1000 RPM 


Total Residual Voltage — 50. millivolts 
A similar unit has been developed for 400 cycle operation. 


Send for additional engineering data. 


piel! ) DIEHL MANUFACTURING COMPANY 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 


other available components: * AC SERVOMOTORS * AC SERVOMOTORS WITH AC TACHOMETERS 
AC SERVOMOTORS WITH DC TACHOMETERS « AC AND DC TACHOMETERS 
DC SERVO SETS * RESOLVERS 


Booth 1115—I.R. E. Exhibit, Shamrock Hilton Hotel, Houston, Texas, April 11-13, 1957 


For more information circle 116 on inquiry card. 
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linearity over a wide range of input 
voltages.—Allegany Instrument Co., 
Inc., 1091 Wills Mountain Cumber- 
land, Md. and 1052 W. 6th St., Los 
Angeles 17, Calif. 

For more information circle 299 


AMPLIFIERS 
DC-AC MAGNETIC AMPLIFIER 


New “No. C-150-223,” for self- 
contained 400 eps input signals, is 
unique in that it is adaptable to input 
pempeer eo Mae 





signals from de to 1000 cps with ad- 
dition of a reference transformer. It 
requires no vacuum tube or transistor 
driving stage in a normal servo loop; 
is designed for use in instrument and 
computing servo systems; is suitable 
for driving BuOrd Mk 7 or Mk 8 
servomotor or equivalent. Circuit is of 
full-wave design; external circuitry is 
minimized through built-in servomotor 
reference and anti-stickoff voltage for 
double-speed data systems.—The Ah- 
rendt Instrument Co., 4910 Calvert 
Rd., College Park, Md. 


For more information circle 300 on inquiry card. 


ULTRAWIDE-BAND AMPLIFIER 


New “Model 206 Ultra Wide-Band 
Amplifier” makes it possible for the 
first time to faithfully reproduce 
fast-rise pulses by providing a stable 
20-db gain over a 320 Mc band. Nom- 





inal gain is 20 db, sloping to 18 db 

at 300 Mc and 14 db at 320 Mc, but | 

both flat and gradual roll-off char- 

acteristics are readily available by 

means of inexpensive plug-in access- | 

ories. Three output modes (linear, 

pulse and high pulse) are selectable 

by means of a front panel switch. In- 

tegral regulated power supply and 

rack mounting are also provided.— 

Spencer-Kennedy Labs., Inc., 1320 rn 

Soldiers Field Road, Boston 35, Mass. | COMPUTER- é 4 Series plug. ins pro 
vide heat barrier 


For more information circl on inquiry card. " Q 
ei ation circle 301 on inquiry ca between tubes 
and critical com- 


ponents; feature 


; \ 
, Id-pl tched 
BROADBAND DC AMPLIFIER PLUG-IN § ge poe 
New “Model 111A Broadband DC Pe oneal 
Amplifier” has a circuit such that § + ef the bella \ 
: soy ‘ficatt : ...a refinement of the building- 
with slight modifications its 0 (zero) hich enesdk to 0 deenes hith. Originally developed for EECO 
erto unknown, with each circuit custom systems and proven in critical 
a complete off-the-shelf pack- use, this compatible series of digital 
aged function. and logic circuits is now available to 
the industry. Meet your project deliv- 
ery schedules by reducing system- 
development time to a bare minimum 
es and virtually eliminating drafting 
gain position becomes an open-loop and layout time. 
pentiiom. (ireameny % Ses. Set sae <A = PERFORMANCE EECO Compiter- 
positions from 0 to 1000). After ; ‘* Series plug-ins are performance 
modification, user can then employ e ‘~~ - engineered for application where ultra- 
his own feedback networks to provide : Pes conservative design at the component 
up to 100% resistive or capacitive Be 2 level is essential because of system com- 
a : plexity. System prototypes can generally 
feedback around amplifier. By choos- ee be built directly, without need for the 
ing proper input and feedback compo- : : “breadboard” stage. 
nents, it is possible to select desired 
gain, cause amplifier to act as an in- 
tegrator, generate complex linear 
transfer functions, limit bandwidth, 
etc. Open-loop de gain is practically Three Mounting Frame Assemblies 


So te a s were stacked to house this Output 
infinite (greater than 140 db).— Shift Register. Each Mounting Frame 


Kintel (Kay Lab), 5725 Kearny Villa} accommodates 15 plug-ins, is 3/2”x 19” 
Road, San Diego 12, _ for installation in 19” rack. 


For : ormation circle 302 on inquiry card. Rear view of Output Shift 
Register shows simplicity 
Quick-Look section of EECO- _— of point-to-point wiring. 
POWER SUPPLIES built Project Datum installation 
at Edwards Air Force Base 
shows typical modular assembly 
of Computer-Series plug-ins 


DC POWER SUPPLY oe imme *QUICK FACTS: Tube dissipation de-rated 75%; cath- 


2 Me . ce #3 : : ode current de-rated 50%. 1% components used where 
New “NFAR” de power supply with : ES | 2 ‘ pn Bag pe Rt were te =, Reliable op- 
2 : He ee : : / : eration with + change in filament voltage, 30% 
a specially de signed front panel for ‘ fie change in tube transconductance. Isolating diodes on 
rack mounting operates on 115-v , ; ; multiple inputs eliminates crosstalk. Low output imped- 
; ance—in general, cathode follower. (One flip-flop will 
trigger another at the end of a 50-foot length of twisted 
pair!) Signal levels clamped. Computer-type tubes. Cir- 
cuit trouble-shooting already done; layout basically com- 
pleted. Packaging, heat-barrier, and ventilation problems 
solved. In-circuit test fixture available. 


CIRCUITS You can concentrate on the 

design of systems, knowing you have available 
a full line of reliable, tested, and proven 

circuits, including: 

Flip-Flops Quadruple Cathode Followers 

Shift Register Elements One-Digit Adder Matrixes 

892 OC “‘NOT”’ Circuits One-Digit Subtractor Matrixes 

5 —— — tnoun oe Shots 

50/60-eps and delivers filtered power et ne Pe se U rraapvantaane sng “And” 
“s i : at clea t t 1 plus 2 iode ogic Units incorporating An 
with less than 0.75% ripple at top and “Or” circuits. In addition, EECO stands 

load: 0 to 32v continuously variable ready to design diode logic circuits and produce 

for all current loads from 1 to 15 plug-in units to yield any equation you may 

amp.—Electro Products Labs., 4500 pa ma Ay short, custom-built logic to order 


N. Ravenswood Ave., Chicago 40, Ill. 
Ear more infermation cicle S8atoa imnuay card *Detailed information on new Computer-Series ELECTRONIC ENGINEERS AND PHYSI- 
1OFe INIOTMANA: Cite ; eee fee ins, as well as on Standard-Series plug-ins, CISTS — EECO offers immediate opportunities 
stems Development Racks, Power Supplies, for qualified engineers in the transistor, ampli- 





Dec Amplifiers, and other EECO products is fier, data-handling, pulse, timing, and systems- 


400-CPS VOLTAGE SOURCE available in Catalog No. 856-A. Write for your design fields. Send a resume of your qualifica- 
copy — today. tions to R. F. Lander, Dept. CS. 


New compact voltage control unit, 


for testing ac-operated aircraft equip- ENGINEERED ENGINEERED ELECTRONICS COMPANY 


ment and components, operates on 115 
v 400 cps single phase and delivers a subsidiary of Electronic Engineering Company of California 
0 to 115 v continuously-adjustable, 15 506 EAST. FIRST STREET SANTA ANA, CALIFORNIA 
amp max load. Standard instrumenta- ' , 








r more information circle 117 on inquiry card. 
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tion comprises a 21-reed frequency 
meter and an ac voltmeter.—Opad 
Electric Co., 69 Murray St., New York 
es ee 


For more information rcle on inquiry card 


REGULATED DC POWER PACKS 


Low-Cost are a New additions 
Instrument and Control | F to maker’s line of 


a ] “Transpac” ad- 

h rd , justable-voltage 

Choose a Pritc a semiconductor 

YDRY ER ® regulated ac-op- 

H erated de power 

. Tt supplies feature 

=F ° | bi high conversion 

efficiency, low 

heat dissipation, 

small size, light 

weight, no warm- 

up time, non- 

microphonic oper- 

ation, and fast transient response. 

New units are potted in sealed trans- 

former type housings but transistors 

are accessible for servicing or replace- 

ment purposes. Models are available 

for 60- or 400-cps 105-125 vac input, 

output voltage ranges of 5-10, 10-20, 

20-30, 30-40, 40-50, 50-55, at current 

ratings up to 200 ma. Adjustable mod- 

els are also available for 100-, 150-, 

200- and 300-v outputs at 100 ma 

ratings. Regulation is better than 

: ritchard 0.5% for line and load.—Electronic 

features of He low-cost Research Associates, Inc., 67 E. Cen- 
_— well as com- tre St., Nutley 10, N. J. 


ir as + 
systems. Fea- 
trol syst For more information circle 305 on 


exclusiv 
MYDRYER m it 
drying of instrument 
pressed air for air con 
en STE —100% of all air entering 
* — DRYER is dried ogee erst R E c . :, . . ‘ i 
2 *SSURE REACTI- 

( ee ae and depresettim- 
of adsorbers between cycles 
inated. a +—The Type A HyY- SILICON RECTIFIERS 

e NO PURGING et main air stream for icc alae ce 
seer —— satel mounted case, and previously an- 
ph tient sat ON nounced wire-in types, have forward 
ae ich zNT AND current ratings increased to 500 ma 
‘ EQUIPME at 100°C and 250 ma at 150°C (am- 


REDUCED ; : 
LINE SIZES. bient). Six stud types have peak in- 


_ and many ot 

















her proved advantages. 








JE PRITCHARD “COMPANY of CALIFORNIA 


Dept.592,4625 Koanoke Parkway 
Kansas City 12,Missour} 


Page 752-—-Instruments & Automation-—Vol, 30 





verse voltage ratings in steps of 100 
from 100 to 600 v. Forward current 
rating for all new stud types is 1 amp 
at 150°C (case temperature) .—Ray- 
theon Manufacturing Co., 55 Chapel 
St., Newton 58, Mass. 

circle 306 on 


“WRAP-AROUND” RECTIFIER 


el New type of 
oS 5 ape 65-mil selenium 
rectifier with a 
metal ‘‘wrap- 
around” design is 
said to offer ma- 
j jor advantages 
' 4 over conventional 
2 8730 «6° quivalent-rating 
ms . selenium rectifier 
designs. Its individual cells are placed 
flat against one another like pages in 
a book. Center mounting shafts, with 
associated nuts and washers, are elim- 
inated. Metal. “wrap-around” provides 
thermal coupling to chassis which acts 
as a heat sink, so that air cooling is 
not necessary. Elimination of center 
hole gives each cell a larger effective 
area and therefore a greater current 
safety factor. Addition of a seventh 
cell provides an additional safety fac- 
tor.—Federal Telephone & Radio Co., 
100 Kingsland Rd., Clifton, N. J. 
For rcle 307 on inquiry card. 


For more information 
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COMPONENTS 





NONLINEAR VDRs 


New nonlinear precision wire- 
wound “Acepot” voltage-dividing re- 
sistors are available in standard and 


9001 

sub-miniature sizes, in prototype and 
production quantities, from maker’s 
new Nonlinear Department. Standard 
sine-cosine units are available in AIA 
sizes 30 and 20 with tolerances of 
0.5% and 1.0% peak-to-peak respec- 
tively; standard square-law units in 
AIA sizes 30 and 20 with tolerances 
of 0.25% and 0.75% independent con- 
formity respectively.—Ace Electron- 
ics Associates, Inc., 103 Dover St., 
Somerville 44, Mass. 

circle 308 on inquiry 


METAL-FILM RESISTORS 


New additions to maker’s line of 
“Vamistors” (precision metal film re- 
sistors) extend availability of resist- 
ance values up through 1 megohm. 
Units have resistance alloy fused into 
inner surface of a_ moisture-sealed 
ceramic tube in a dispersed form 
which renders unit virtually imper- 


For more information 





Simply insert tube, then weld! No wonder Parker Weld-lok tube fittings are 
so easy to use .. . by anyone, anywhere. You don’t need special gripping fix- 
tures. A tapered socket aligns and holds the tube. The permanently welded joint 
is unaffected by vibration, shock, or thermal distortion. Especially good under 
extreme temperature or corrosion conditions. 


Use Parker Weld-lok fittings 
for tubing % through 2° 0.D. 






























































Cutaway view of Weld-lok tube fitting Intru-lok fittings are easy to use for 


shows detail of the simple design. All 
commonly used connectors and body 
shapes are offered in steel and stainless 
steel. Send for Catalog 4370 listing 


copper instrumentation lines. Just insert 
the tube, then tighten the nut with a 
regular wrench ... for a leakproof vibra- 
tion-proof joint. Also used with plastic 


shapes, sizes. tubing. Send for Catalog 4324. 


TuBE AND Hose FITTINGS Division 
Section 424-K 
The Parker Appliance Company, 17325 Euclid Ave., Cleveland 12, Ohio 


— rker 


system components 
e 119 on inquiry card 
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PALMER 


MERCURY ACTUATED | 
Into this modern Mercury Actuated 


Recorder has gone all the skill of 
Palmer master craftsmen, 





Readings are clearer, smoother and 
more precise than ever thought pos- 
sible. In fact readings are so amaz- 
ingly improved that maintenance is 
never needed under normal uses. 











Recording Thermometers feature twelve 
inch die-cast aluminum case with black 
wrinkle or white satin finish, Single or 
multiple pen construction. Electric or 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel, Ranges —40 to 1000°F, 
or Equivalent in °C. 


Send for Bulletin No. 45 


Consult your Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 
Cincinnati 12, O. 


For more information circle ¥14 on inquiry card 
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vious to effects of abrasion, thermal 
shock and temporary overloads.— 
Weston Electrical Instrument Corp., 
Newark 12, N. J. 

For more rcle 309 or 


nformation < nquiry card. 


MOLDED PLUG-IN MINIATURE 
TRANSFORMERS 


= New epoxy- 
molded plug-in, 
printed-circuit 
miniature trans- 
formers, avail- 
able in a wide 
range of electri- 
cal ratings; MIL- 
T-27A, Grades 2 
and 5.—Micro- 
| tran Co., Inc., 145 E. Mineola Ave., 
Valley Stream, N. Y. 
rcle 310 on 
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| For more information c yiry card. 


CONTROL RESISTOR 


New “Model R Variable Compo- 
sition Control” for “RV4” style under 
MIL R-94A features a unique de- 
sign: A molded composition resist- 
ance track, a radial resistance ele- 
ment filling entire inner perimeter 


agro 


of resistor barrel. Among advantages 
over old axial style: wattage dis- 
sipation is higher and localized hot 
spots are reduced. Available in 3- 
watt standard rating; 2 watts under 
RV4 style; rotational life 100,000 cy- 
cles (guaranteed). Linear and modi- 
fied clockwise and counterclockwise 
tapers.—Reon Resistor Corp., 117 
Stanley Ave., Yonkers, N. Y. 
le 311 on in 
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| ELECTRONIC 
| MINIATURE QUARTZ CRYSTAL 


New “Type BG 6 

A” vacuum-mounted 

quartz crystal unit 

features an AT-cut 

element produced 

with newly-devel- 

oped process tech- 

niques which mini- 

mize aging and max- 

imize reliability. Tol- 

erance is 0.0005% of 

nominal frequency 

at 25°C; stability is 

0.0015% maximum 

deviation from meas- 

ured frequency at 

25°C over ambient 

range from —55°C to 90°C; aging is 
2 PPM maximum during first year of 
service under low drive conditions.— 
| Bliley Electric Co., Union Station 
| Bldg., Erie, Penna. 


For more informat 
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HIGH-CONDUCTANCE DIODE 


New “Type DR385” very-high-con- 
ductance gold-bonded germanium di- 
ode features controlled voltage drop: 
at 10 ma, voltage drop is controlled 
between 0.34 and 0.37. Reserve char- 


acteristic; at 10 v, one megohm, with 
a peak inverse voltage of 60. Fast 
transient response. Units can _ be 
offered fully-tested to individual re- 
covery conditions.—Radio Receptor 
Co., Inc., 240 Wythe Avenue, Brook- 
lyn 11, N. Y. 


nore information 


rcle 313 or 


FERRITE ISOLATOR 


New “Model W177-2C-1” stock fer- 
rite isolator for laboratory and test 
bench use, involving a new resonance 


5948 


technique, is 24%” long, weighs 1% Ib; 
is designed for maximum frequency 
stability; is usable from 8.2 to 10.2 
kMe; has high isolation (minimum of 
25 db over band) and less than 1 db 
insertion loss.—Kearfott Co., Ine., 
Microwave Dept., Western Div., 14844 
Oxnard St., Van Nuys, Calif. 

rcle 314 


mation 
5) 


LONG-LIFE TRAVELING-WAVE TUBES 





8953 


New traveling-wave tubes for 2000- 

Mc and 4000-Mc bands feature life of 

| 10,000 hours or more at reasonable 
cost. Complete range is available. Ex- 
amples: “Type N1001” is a power 
| tube rated at 16 w; “N1002” has a 
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noise factor of 10 db and a gain of 
25 db; “N1013” has a 35-db gain and 
200 mw output.—Marconi Instru- 
ments, 44 New Street, New York 4, 
1 ae # 
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AT LARGE MIDWESTERN 
MANUFACTURING PLANT* 


Diamond INDUSTRIAL TV 


Fire-Watches 29 Acres of Roof 


Ps Saves $90,000 PER YEAR 


every l-usec or any multiple thereof; 
maximum attenuation 4 db and delay- 
to-rise-time ratio 75 to 1 over entire 
length. Maximum rise time 4 usec; im- 
pedance 1000 +5% ohms.—U nder- 
wood Corp., Electronic Computer Div., 
35-10 36th Ave., Long Island City 6, 
NF: 


DELAY LINE 


New “Type 4D92” lumped-param- 
eter delay line, with total delay of 
300+1% usec, has taps available at | 

* ’ m | 


e 315 or juiry card, 


MAGNETOSTRICTION-TYPE 
DELAY LINE 


New “Model 103-10” is a modified 
“Model 103” delay line with ten pick- 
up coils instead of previous four; has 


Viewing Screens in basement guardroom 

enable guard to watch the roof easily 

and comfortably in addition to other 
a range of 2 to 40 usec; provides for duties. 
ten continuously-adjustable outputs; 
utilizes magnetostriction principle Two tower-mounted Diamond ITV 
with a nickel element; is 12° long.— Cameras automatically sweep back and 
Deltime, Inc., 608 Fayette Ave., forth watching the 29 acres of roof. 
Mamaroneck, N. Y. This installation has been in continuous 


Be ey EPO a a re! © 316 operation since September, 1955. 


ELECTROMECHANICAL Remotely controlled zoom lenses . . . remote control to stop, 


COMPONENTS start or angle either camera, enables the guard to take a close 
look at anything suspicious. Remotely controlled windshield 


HIGH-TORQUE SERVOMOTOR wipers on weatherproof camera housings keep viewing windows 





bis clear in bad weather. Fire hasn't a chance to get a serious start. 
v a | New “Type 15- Savings in guard wages amount to $20,000 per year . . . will 
5156-03 size 16 more than pay for the installation in a year. Lonely and some- 

115-v 60-cps two- , —_ 
times unpleasant jobs are eliminated. Have you explored the 


phase servo mo- ‘ . 
tor weighs 7.6 oz money saving resources of Diamond ITV? Call your Graybar 


but delivers 1.45 Distributor, or use the coupon below. 
oz-in minimum | 
stall torque. 
Phase 1 is 115 v 
and phase 2 115/ | 
as tesa, to | DIAMOND POWER SPECIALTY CORP. 
ere. Ve. Rec 3 “FIRST IN INDUSTRIAL TELEVISION” 

3200 rpm at no load. At stall, cur- ELECTRONICS DEPT., P.O. BOX 57M 

rent is 0.06 amp per phase and power LANCASTER, OHIO 

6.1 w per phase.—John Oster Mfg. ‘ Please send me without obligation a copy of new bulletin 

Co., Avionic Div., Racine, Wis. ee, i showing how Diamond Industrial (Wired) Television will help 

a me reduce costs, improve quality, increase sales and aid safety. 


*Name on request. 


For m mation circle 397 on inquiry card 


Name 


LIGHT-WEIGHT MOTORS st I Title 
New line of light-weight high-per- 
formance induction motors for air- Porn 
craft application where size, weight, ASSL. YESS SRR RSLs NE eg a pa 
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and temperature are critical limit- 
ing factors, are said to provide, with 
no reduction of efficiency or power 


TRANSISTORIZED factor, “the lowest motor weight to 

; power ratios in the aircraft field, 

PULSE RATE CONVERTER .. frequently lower than 1 lb per hp. 
‘ 4 ; : ‘ Standard or custom models, for 

There isn’t enough * gisiand 68 this full size power outputs from 10 watts to 1000 
outline to describe the stability, accuracy hp; can be provided to operate from 
and reliability of the new Waugh Fre- standard, special, or variable frequen- 
quency-to-Voltage Converters. Please re- : cy power supplies. Characteristics can 
quest Bulletin 103 for further details . be tailored as regards speed, torque, 
regarding direct indication or telemeter- . efficiency, current, and motor pro- 


ing of Flow, RPM or Power Frequencies portion.—Task Corporation, 1009 
~ East Vermont Ave., Anaheim, Calif. 


For more information circle 318 on inquiry card 











FR.300 Series = MINIATURE AC MOTORS 


PULSE RATE CONVERTER 

New “Type FC” motors for 115 or 
200 vac, 60 or 400 cps, suit applica- 
tions where size, weight, performance, 
and maximum reliability are impor- 
tant. Frame size is 1.675” dia and up 
to 4.5” long. Motors are wound for 
single-phase (with a capacitor) or 2- 
Representatives in Principal Cities phase operation; 2-, 4- or 6-pole; and 
3-phase, 2- and 4-pole; can be fur- 


ENGINEERING COMPANY nished with integral planetary gear 


FLUID FLOW MEASURING EQUIPMENT reducers, offering 102 ratios between 
4 to 1 and 3 million to 1. By varying 


—_ yoga AVENUE, VAN NUYS, » CALIFORNIA — STanley 3- 1055 speed of basic motor, 306 standard 
ee aes eres: output speeds are available. For gear 
reduced motors, induction rotors pro- 

e e duce up to 3.5 oz-in of torque; hys- 
Split second action teresis rotors, operating at synchron- 
ous speed, produce up to 1.2 oz-in of 

mo- 


torque. Characteristics of these 

e small flow control tors can be readily varied to suit ap- 
6 000 e@ plication requirements. “FC” motors 
t can be protected to meet military en- 
ooo dl | | psi vironmental specifications if desired. 
—Globe Industries, Inc., 1784 Stanley 

Ave., Dayton, Ohio. 

Eor more informati . 


S 





. another progressive development in Fluid Flow 
Measuring Equipment by Waugh Engineering Company, 
manufacturers of Turbine Flowmeters and associated 
instrumentation. 








i] 


New achievement by Annin in high pressure 4 __ EN-BLOC SOLENOID COIL 
control and precise valve response for New “Kast-Coil,” solenoid-coil as- 
Research—Development—Process applications 1 emmy peneenen wile sunny: wane 


under vacuum and cured electroni- 

Annin’s new Model 9460, designed for working pressures 7 cally, features a void-free high-den- 

to 6,000 psi, provides research, pilot plant and process } 

control engineers with an extremely responsive small flow 

control valve suitable for low capacity systems. The 

operator will fully stroke in either direction in 0.75 

seconds or less. New design features include: @ integral 

positioner, open-on-air-failure or close-on-air-failure 

action; @ Annin’s 600 Series Domotor operator; : E 

© differential area piston, eliminating need <A ate : ad LS. 

regulator; © universal stuffing box for —400°F i Model 9461 

750°F; @ offset globe or angle body design; @ aie plug 

stem and seat ring common to both globe and angle mane Sedy 

bodies. For reliable fluid control and flexibility \ pea A sco og eg 

of application Annin offers the best source ; suaskeae aaa 

for solving any small flow control problem. in 90° increments for 8938 
piping convenience. P i : : . 

YOURS FOR THE ASKING—Complete information sity casting; provides high resistance 

and specifications are contained in Bulletin No. 9400. to thermal shock and physical abuse; 


Write for your copy today.  - " ° ° 
is impervious to corrosive fumes; is 
reported to be “designed to last for- 

THE ANNIN COMPANY | ever”; carries an “unconditional guar- 
| No. 406-A, Hays Mfg. 


DIVISION OF THE ANNIN CORPORATION | antee.”—Dept. No. 406-A, 
6570 Telegraph Road, Los Angeles 22, Calif. Control VALVES | Ca, W “ 1sth St., wid interes 


For more information circle 320 on inquiry card 
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GEARHEAD MOTOR 


New miniature gear head motor 
operates on 115+5 vde; output speed 
12.5 rpm +25%; gear drain is 100 


8993 
ma. Motor is designed for intermitt- 
ent duty and is reversible; conforms 
to MIL-M-8609 (ASG) and missile 
purchase description MPD-401.— 
Western Gear Corp., Electro Pro- 
ducts Div., 132 W. Colorado St., Pasa- 
dena 1, Calif. 


For more information circle 321 on inquiry card 


SWITCHES, etc. 





MINIATURE LIMIT SWITCH 


New hermeti- 

cally-ssealed 

“#9135” limit 

switch has a 360° 

rotary action 

with 180° pre- 

» travel, 180° over- 

travel; is avail- 

able in two mod- 

els for different applications ; comes 

with potted leads or pin connectors; 

can be mounted flat with four fasten- 

ers or mounted vertically behind a re- 

tainer with washer and lock nut. It 

operates at 28 vde or 110 vde with 10 

amp resistive rating, 4 amp inductive. 

At 110 vac or 220 vac resistive rating 

is 10 amp.—Haydon Switch Inc., Wat- 

— 20, Conn. 

For more information circle 322 on inquiry 


SWITCH ACTUATORS 


New roller, leaf and push button 
actuators for “Klixon KX4 Sine 
Switches” increases utility of basic 


eacgdaa 


switch and considerably widens its 
range of application. All auxiliary ac- 
tuators provide additional overtravel; 
are of stainless steel construction; in- 
clude rugged positive stops and long- 
life torsional springs.—Spencer Ther- 
mostat Div., Metals & Controls Corp., 
Attleboro, Mass. 


For more information circle 323 on inquiry card 


OIL-TIGHT PUSHBUTTONS 


Two new oil-tight pushbuttons: 
“Roto-Push” operator unit combines 
functions of a single-button station 
with advantages of a 2- or 3-position 
selector switch in one unit. Contacts 
are maintained or momentarily oper- 
ated by either turning guard ring, de- 
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Monitor Critical Temperatures 
From MANY Points 








VISIBLE 
SIGNAL 





G, 


With T-E Temperature Monitoring Systems 

For dependable, close checking of many temperatures—T-E offers 
you a completely integrated, flexible system designed for your 
exact monitoring needs. It can be located near to or remote from 
the process area and can monitor almost any number of points— 
up to several hundred in one system. Ideal for all process opera- 
tions, it also helps reduce down-time by quickly warning of any 
overheated condition. Dangerous temperatures are indicated by 
both audible and visible signals. 


e Continuous scanning 

e Available with single or multiple set points 

e Monitors temperatures from —320° F. to +3000° F. 
e Functions with thermocouples or resistance bulbs 

e Signals may be transferred to indicators or recorders 


Switching Speeds Standard—3 seconds per point. Others as 
fast as 2.5 points per second or as slow as 6.6 seconds per point. 


Write for Bulletin 72-F. 


Thermo Electric 6.5 


SADDLE BROOK, NEW JERSEY 


In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 


s 
~ See eee eee 
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Important data 
for malting research 
recorded on TECHNICAL CHARTS! 


This tower-like pilot malting plant is completely 
automatic, with more than 50 miniature valves, 
gates, dampers and similar devices. During research 
on the 10 day cycie of converting barley to malt, 
variables of temperature and moisture are accur 
ately recorded at 42 points on TECHNICAL strip 


Pilot Malting Plant and Panel Board 
| of the George J. Meyer Malt & Grain 
Corp., Buffalo, N.Y. 


Research scientists as well as production engineers 
the country over rely on the accuracy found in every 
TECHNICAL chart. They also appreciate TECHNICAL’S 
ability to supply charts for all their instruments, 
regardless of “make”. If you are not already a 
user, join the thousands who are by specifying 
TECHNICAL. 


Send for Bulletin 57A 


TECHNICAL CHARTS INCORPORATED 


FOREMOST INDUSTRIES 


BUFFALO 10, N.Y. 


Nationelly Represented by TECHNICAL SALES CORPORATION 
16599 Meyers Road 


Detroit 35, Michigan 


Standerd Charts e Special Charts e Computer Plotting & Printing Paper 


For more information circle 126 on inquiry card. 
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pressing button, or a combination of 
both. “Pres-Test” indicating light pro- 
vides a simple means of checking indi- 
cating lights without disturbing con- 


trol circuit and without removing a 
lens or bulb. All C-H oil-tight push- 
buttons have back-of-panel depth of 
only 12340” for transformer types and 
1%” for resistor units; are available 
in key-operated, selector switch, flush 
button, mushroom head or knob-oper- 
ated models.—Cutler-Hammer, Inc., 
503 N. 12th St., Milwaukee, Wis. 


For more information circle 324 on inquiry card. 


CONNECTORS, etc. 
RACK AND PANEL CONNECTOR 


New “SR Type” rack and panel 
electrical connector incorporates a 
solid shell and resilient insert to facil- 





- a 
. . 





. . - pa 


XL 8813 


itate pressurization and to give maxi- 
mal protection against vibration. Oth- 
er features: low contact engagement 
forces; closed entry sockets; heavily 
gold-plated contacts; cadmium plated 
clear irridite finish; operating tem- 
perature range —67°F to 250° F. In- 
sert patterns will be available to mate 
with equipment now in service.—Ben- 
dix Aviation Corp., Scintilla Div., Sid- 
ney, N. Y. 


For more information circle 325 on inquiry card. 


MINIATURE CONNECTORS 


New “Pygmy Connectors” are mini- 
ature aluminum aircraft connectors 
weighing less and taking less space 
than standard AN connectors (in cer- 
tain shell styles, 25% size and weight 
of standards). Contacts are size 20, 
heavily gold-plated, featuring ma- 
chine-closed entry sockets. Choice of 
quick-disconnect coupling: modified 
double stud thread or 3-point bayonet 





lock. Provisions available for grom- 
met sealing, potting, cable sealing, 
conduit applications. Wide variety of 
shell sizes, styles and insert arrange- 
ments.—Avnet Eastern Sales, 36 N. 
Moore St., New York City 18, or 
Avnet Western Sales, 8966 National 
Blvd., Los Angeles 34, Calif. 


For more information circle 326 on inquiry card. 


INSULATED SPLICE 


New “Sealink” permanent water- 
sealed and insulated splice accommo- 
dates AN wire sizes #26 thru #10; 


is color-coded for easy size identifica- 
tion. Used as either a two-wire water- 
sealed splice, or for multi-wire appli- 
cations (see photo), it meets MIL 
specs. It comprises a highly conductive 
electro-tinned copper link, a transpar- 
ent nylon insulation sleeve, and ano- 
dized aluminum sealing rings; is in- 
stalled with a ratchet-type controlled- 
depth-of-indent “Hytool.”—Burndy 
Corp., Norwalk, Conn. 


For more information circle 327 on ing 


MECHANICAL 
COMPONENTS 


uiry card. 








Servo Engineers | Work where your 





training and experience can be fully utilized: 


in High Thrust Rocket Engines 


The spectrum of servo work at Rock- 
etdyne is very broad: electronic, me- 
chanical, hydraulic, pneumatic. New 
approaches...new methods...new ma- 
terials...must be constantly explored. 
That’s part of the extreme interest of 
the work. This is a place for the man 
who is strong on systems analysis. 

Your assignment will be the Mixture 
Ratio Controls, Thrust Controls, and 
Pressure Controls that govern the per- 
formance of the most powerful engines 
man has ever devised. They must cope 
with changing mass as fuel is used up. 
withstand conditions of heat, cold, G, 


lapse of atmospheric drag, vibration, 
varying combustion efficiency. Precise 
control of the power plant is mandatory 
in order for the guidance system to 
accomplish its mission. 

You won’t be bogged down in rou- 
tine at Rocketdyne. You'll be able to 
concentrate on analyzing completely 
new problems and coming up with the 
answers...and on gaining valuable new 
experience in an advanced servo field. 
Write: A. W. Jamieson, Rocketdyne 
Engineering Personnel Dept. IA-4, 
6633 Canoga Avenue, Canoga Park, 
California. 


ROCKETDYNE [2 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


BUELL DERS OF 


POWER 


FOR OUTER SPACE 





SERVO COMPONENT 

MOUNTING PLATES 

New “Type 

AT,” made of 

24ST aluminum 

with a anodized 

finish are de- 

signed for hori- 

zontal and verti- 

cal mounting, 

are especially 

3 applicable for 

mounting many “famous-make” com- 

ponents.—PIC Design Corp., 477 At- 

lantic Ave., East Rockaway, L. I., 
N. ¥. 


For more information 


CABINET ROLLER SLIDES 


New roller slides allow chassis to 
glide out at a touch on stainless steel 
rollers, and to be tilted up and down 
for fast servicing of both tube and 
circuitry sections. Three models: “De- 


circle 328 on inquiry card. 














THE 
AUTOMATIC FACTORY 


by Stephen A. June, J. D. Bardis, 
L. H. Lurio, L. S. Polaner, 
O. Sagedahl, H. A. Sklenar and 
B. K. Yenken. 


Here is a fresh viewpoint on 
what tomorrow’s “manless facto- 
ries” CAN be—a book entirely free 
from the boresome generalities, 
platitudes, exaggerations and mis- 
conceptions that have been repeat- 
ed by the majority of writers on 
this subject. 

The viewpoint is fresh because 
the authors sought the TRUTH in 
the course of their project under 
General George F. Doriot at the 
Harvard School of Business Ad- 
ministration. 

Here, then, is THE book for all 
those who want FACTS rather 
than wild opinions. 


88 pages, illustrated, 1955. 
$1.50 postpaid 


INSTRUMENTS PUBLISHING CO, 
845 Ridge Ave., Pittsburgh 12, Pa. 








The Second 
COMPUTER 
HANDBOOK 


includes: 
Industrial Uses of Special-Purpose 
Computers 


Computer Control of Rolling Mill 
Schedule 


A Practical Approach to Analog 
Computers 


Basic Applications of Analog Com- 
puters 


Process Control and the Analog Com- 
puter 


The G-15 Digital Computer 


LGP-30 General-Purpose Digital 
Computer 


Electronic Data-Processing Machines 
Office Automation 


Data Processing with a Quasi-Ran- 
dom-Access Memory 


Magnetronic Data Handling 


$2.00 postpaid 


ORDERS TAKEN NOW 
WILL BE FILLED WITHIN 
TWO WEEKS. 


INSTRUMENTS PUBLISHING CO. 
845 Ridge Ave. _ Pittsburgh 12, Pa. 
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charge of water from an ordinary garden hose. 


Controlling Volume 
in Fluid Engineering 


Few volume control problems can be solved with a quick 
twist of your wrist the way you do with a garden hose 
nozzle. In processing equipment, the factors of pressure, 
flow, and time must also be carefully considered. That’s 
why, when you need accurate answers, you can depend on 
the broad engineering background 8S. Morgan Smith offers. 
Take an SMS Rotovalve, for instance. Its full line opening 
means least head loss, lower pumping costs. Hydraulic im- 
balance and mechanical design make the Rotovalve easy 
to operate. Fast initial shut-off limits reversal of flow, and 
closing can be in one second or as slow as required. Final 
closure is positive and drop tight throughout valve life. 
SMS Ball Valves, similar to Rotovalves, offer many of these 
same advantages. 

Information on the complete SMS line — R-S Butterfly 
Valves, Rotovalves and Ball Valves may be obtained by 
calling our nearest representative. Or, write S. Morgan 
Smith Co., York, Pa., for data on standard valves or special, 
engineered applications. 





HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovalves . Ball Valves ° R-S Butterfly Valves ° Free-Discharge 
Vaives * Liquid Heaters * Pumps ¢ Hydraulic Turbines & Accessories 


For more information circle 128 on inquiry card. 
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tent,” for mobile installations or above 
eye level, tilt-locks in seven different 
up-down positions. “Basic,” for sta- 
tionary installations, tilts back for 
servicing. “Cradle Track” is a pre- 
aligned assembly for fast installation 
in either cabinets or racks. Eight 
stock lengths for 17” wide chassis.— 
Chassis-Trak, Inc., 525 S. Webster 
St., Indianapolis, Indiana. 


For more information circle 329 on inquiry card 


DRIVE ADAPTERS 


Two new flexible shaft drive adapt- 
ers: (1) New T Adapter for use 
where space and weight are factors 


and where high speed and heavy 
torque are required. (2) New Reverse 
Rotation Adapter transfers power 
while reversing direction rotation of 
flexible shaft. Both are compact and 
light weight, housing being of alum- 
inum alloy; both are furnished in 
unity gear ratio—F. W. Stewart 
Corp., 4311 Ravenswood Ave., Chi- 
cago 13, Ill. 

For mr re nformation r e 330 on nauiry 


SPEED REDUCER KITS 


New “U4” and “U5” speed reducer 
kits are designed for reuse, allowing 
assembly and disassembly to com- 


8875 


ponent hangers as desired with a com- 
plete range of ratios. “U4” is 14%” OD 
and “U5” 1-1/16” OD. Both have six 
speed reducers and an additional 31 
component parts. Immediate delivery. 
—Pic Design Corp., 477 Atlantic Ave., 
East Rockaway, N. Y. 


For more information circle 331 on inquiry card 


COUPLING KITS 


New “T7,” “T8” and “T9” kits 
contain each: 9 couplings and 15 asso- 
ciated components in a felt-lined 
case. Shaft sizes 4%”, *%:” and 4”.— 
PIC Design Corp., 477 Atlantic Ave., 
East Rockaway, N. 


For more information circle 332 on inquiry card 





PHOTOCELLS 





SUBMINIATURE PHOTOCELL 


New “Model 6350” is self-generat- 
ing, permitting simplification of cir- 
cuitry. Its output is proportional to 


light intensity and loading. Typical 
input-output proportions are 300 mv 
at 100 foot-candles into 1 megohm, or 
20 microamp at 100 fe into 100 ohms. 
—Autron Engineering, Inc., 1254 W. 
Sixth St., Los Angeles 17, Calif. 
rmation circle 333 on inquir 


PHOTOCELL 


New “Powermaster,” said to have 
“more power-controlling ability and 
sensitivity than any other on the 


Actual size 


8942 


market today,” will directly operate 
ac or de relays, also electronic trigger 
circuits at 1000 counts per second; 
acts as a non-polar variable resistor; 
lowest-sensitivity unit will pass 10 
ma at 22.5 v at 50 ft-candles (higher 
sensitivities available); dark resist- 
ance over 1 meg.—Hupp Electronics 
Co., 743 Circle Ave., Forest Park, Ill. 
For more information circle 334 on inquiry card 


MISCELLANEOUS 
ALTERNATOR CONTROLLER 


New “Magohm Type STR” tran- 
sistor-magnetic amplifier regulator 
will control virtually all present-day 





exciter-excited 400-cps generators; 
will regulate at 120, 208, or 440 volts, 
over a range of 380 to 420 cps; usually 
supplied with three-phase sensing, but 
also offered with single-phase sensing. 
Alternator output voltage will stay 
within 0.5% for all steady-state load 
conditions over entire frequency band. 
Regulator’s four elements—generator, 
voltage detector, voltage reference, 
transistor-magnetic amplifier and 








A NEW APPROACH 
TO THE PROBLEMS 


OF INSTRUMENTATION 





UNIVERSAL INSTRUMENT BENCH 


THE 


TO PROVE OUT AND TEST INSTRU- 


PROBLEM MENT SYSTEMS IN: OPTICS, ELECTRON- 


THE 


ICS, PHYSICS, PHOTOGRAPHY, ELEC- 
TRO-MECHANICS, AND ALLIED FIELDS. 


( BY THE USE OF OVER 50 COMPONENTS 
WHICH CAN BE ASSEMBLED IN THOU- 


APPROACH SANDS OF COMBINATIONS. WITH ANY 


THE 


—> ~<NUMBER OF THESE COMPONENTS A 
TREMENDOUS RANGE OF INSTRUMEN- 
TATION SETUPS CAN BE MADE IN A 
| MATTER OF MINUTES. 








THE ILLUSTRATION SHOWS A SET-UP 


SOLUTION FOR TESTING THE IMAGE QUALITY OF 


—____—_—_—__> AN ELECTRON TUBE OR THE OPTICAL 
PROPERTIES OF A LENS 


AREAS OF FOR RESEARCH AND DEVELOPMENT 


ON THE PRODUCTION LINE 


APPLICATION IN ASSEMBLY AND INSPECTION 





INDUSTRIAL PHOTOGRAPHY 





For a complete 20 page descriptive catalogue send to 


0. K. MACHINE & TOOL CORPORATION 


Universal Instrument Bench Div. 


551 East 179th St. New York 57, New York. 





For more information circle 129 on inquiry card. 
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HEISE GAUGES 


ACCURACY 


The standard of excellence 
maintained by Heise qualifies this 
instrument for the most exacting 
requirements. Designed to maintain og 
permanently its inherent precision, the e 
Heise gauge is often used in place of the dead weight tester 
in checking other instruments. Consistently accurate per- 
formance as a calibration reference has established its 
recognition as THE STANDARD OF THE WORLD. 


SPECIALIZATION AND EFFICIENCY 


Heise Laboratories have always specialized in the design 
and production of high precision pressure gauges. The high- 
est standards of quality control protect the manufacture 
and assembly of each component and the permanent cali- 
bration of the finished instrument. 

Efficiency in the production of one type instrument, pre- 
cision pressure gauges, has made it possible to maintain a 
prompt delivery schedule. ' 

DELIVERY WITHIN 30 DAYS. noques 


Pressure Range 15 to 20,000 P.S.I. 0 of 
Dial Sizes 8Y2”—12"—16” catal 3 
Prices from $151.60 


For more information circle 130 on inquiry card. 
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stabilizing network—operate at the 
most conservative ratings, assuring 
dependable performance and long life. 
—Electric Regulator Corp. Norwalk, 
Conn. 


For more information circle 335 on inquiry card. 


DEEP SCOPE ENCLOSURE 


New “Model F3IDS” modular en- 
closure, designed to accommodate 
many of the largest oscilloscopes on 


the market today, comprises a stand- 
ard frame (F381) and a turret 
(FT21) with a panel opening 21” 
high and a slope of 20°; is 40” high 
with a minimum depth of 25” at top 
and a maximum depth of 32” at bot- 
tom of face. Maximum chassis clear- 
ance 17%”.—Ameco Engineering Co., 
7333 W. Ainslie St., Chicago 81, Il. 


For more information circle 336 on inquiry card. 


21” ITV MONITOR 


New “Model ARM-21” is a 21” 
video monitor designed to provide con- 
tinuous remote viewing of video infor- 


mation from industrial or broadcast 
TV camera chains. It can be posi- 
tioned up to 1000 ft from camera con- 
trol unit without line amplifiers, and 
up to 4000 ft with line amplifiers.— 
Kintel (Kay Lab), 5725 Kearny Villa 
Road, San Diego 12, Calif. 


For more information circle 337 on inquiry card. 


OUTDOOR RECEPTACLES 


New safelock receptacles, in cast 
condulet housings suitable for all out- 
door weatherproof service, are de- 
signed with many improved safety 
features for extension cord sets for 
lamps, tools, etc. To prevent fire or 





THE OFFNER DYNOGRAPH 


.. rectilinear recording 
a, | -.-Curvilinear recording 
— _ ,..heat sensitive recording 
_— ... electric recording 


explosions (or accidental removal of 
extension cord) cord set caps are se- 

curely locked in position and cannot eee ink recording 

be removed until release lever is 

manually tripped, which, in turn, | 
automatically deenergizes sockets.— | IN A SINGLE OSCILLOGRAPH 
Industrial Automation Corp., 2415 W. | . 
Montrose Ave., Chicago, Ill. 


For more information circle 338 on inquiry card. 


Ree Sg See | 
: “4 4 


TELEPRINTER RELAY 
ELIMINATOR PACKAGE 


New “Model 

530 TREPAC” 

comprises a tran- 

sistorized switch- 

ing circuit with 

silicon diodes and 

a built-in rectifier 

powered from 

115-vac 50/60-cps 

line. Having no 

moving parts, it is 

oe ©. practically main- 

$802 tenance-f ree. De- 

signed to be installed in printer 

housing, it eliminates line relay, recti- 

fier, current-limiting resistors, spark 

suppressing filter, and printer-table 

wiring.—Alcor Electronics Corp., 180 
Lafayette St., New York 18, N. Y. 

For more information circle 339 on inquiry card 


LUBRICATION PROTECTOR 


New “Cyclesafe” provides full pro- 
tection against automatic lubrication 
failure: automatically stops machin- 


unequalled for versatility and performance! 
High sensitivity—up to 15 microvolts d-c per mm. 
Stable—absolute zero base-line drift. No ‘warm-up’ — 


ery when i srt _ drops | immediately stable and ready for use. One percent 
t 2d sett ; 18 u- | . : , : ee 

sn in’ that machinery completes linearity—over 8 centimeters deflection. One amplifier 

working cycle before stopping, there- | —fer all recording applications. 

by preventing tool or die damage or 

breakage. Machine cannot then be re- | Write for 12 page, 2 color catalog—gives specifications and details. 


ed il failure has b t- 
A tah patente "rotten Sumean | OFFNER ELECTRONICS INC. 


Falls Machine Co., Seneca Falls, N. Y. 
5326 N. KEDZIE AVE. © CHICAGO 25, ILL. 


For more information circle 340 on inquiry card. 
For more information circle 131 on inquiry card. 
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and 


AUTOMATION 





Vortex Velocity Flowmeters 


Consider a meter filled with fluid in a static condition 
as is shown in Fig. 1. When the inlet pressure exceeds 
the outlet pressure, fluid will flow through the meter 
casing. The fluid will shear at the dotted line in Fig. 1 
owing to viscous friction. Fluid from the semi-circular cas- 
ing will be drawn along with the flowing product and owing 
to the action of the Vortex-Cage, a true vortex will im- 








FIGURE 2 


mediately obtain with the vortex-pool forming a constric- 
tion of the flow as shown at “A” in Fig. 2. 

The vortex is a metastable phenomenon which is assured 
of establishment at the inception of flow by the operation 
of the Vortex-Cage. After the creation of the initial flow 
pattern, the Vortex-Cage functions solely as a means for 
counting revolutions of the Vortex-Pool. This is accom- 
plished by allowing the Vortex-Cage pinion to actuate a 
mechanical register. The flow lines in Fig. 2 depict the 
manner in which the product and the Vortex-Pool engage 
each other and illustrates clearly the reason for the extra- 
ordinarily long useful life of this beautiful mechanism .. . 
(From new 4-page Catalog RC-1, Rotron Controls Corp., 
Woodstock, N. Y.) 


For this literature circle 401 on inquiry card. 


Transistorized Digital 
Plug-in Units 


Computer Control Company is pleased to present the 
new series M 3C-PAC transistorized asynchronous digital 
plug-in printed-circuit packages. 

Types of circuitry available—D.C. cross-coupled (Eccles- 
Jordan) flip-flop, multi-leg germanium diode gates and 
buffers, emitter follower, pulse amplifier, one-shot multi- 
vibrator, variable-frequency blocking oscillator, inverter 
amplifier, square wave oscillator, etc. 

Circuit Components—Transistors, crystal diodes, pulse 
transformers, and linear passive elements—no vacuum 
tubes. 
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Briefs 


For this literature 
circle number on 
inquiry card. 















































POL ARIZING 
PIN 


PHASE 2 
(olURa aunt 


The 3C-PAC Model OC-102 (see figure) is a collector- 
coupled multivibrator locked to 100 KC by a quartz crystal. 
Bipolar outputs 180° out of phase are provided for user 
convenience. The multivibrator circuit utilizes two NPN 
switching type transistors. Isolation from the external 
loads and means for driving up to 10 gate loads is ac- 
complished by emitter follower output circuits utilizing 
PNP-type high current gain transistors. (From new 20- 
page Catalog M, Computer Control Co., Inc., 92 Broad 
St., Wellesley 57, Mass.) 


For this literature circle 402 on inquiry card. 


Modular Enclosure System 


Assemblies shown are the more common applications of 
modular enclosures. By combining frames and various 






































components an endless variety of assemblies may be cre- 
ated. (From new 20-page Catalog 101, Amco Engineering 
Co., 7833 W. Ainslie St. Chicago 31, Ill.) 


For this literature circle 403 on inquiry card, 





Pa 


< Stoplex 


HI-VOLUME 
AIR SAMPLER 


accurately samples the air for 


radioactive material, particulate matter, etc. 


Hundreds used in Atomic Energy tests, and by Industries 
employing, developing and manufacturing nuclear 
products . . . Literally “‘inhales’” an entire area with 
unparalleled speed and accuracy . . . Particles as small 
as 1/100th a micron in diameter have been accurately 
sampled by this unit . . . Portable . . . Designed for 
indoor and outdoor use . . . Indispensable for series or 
unit tests. 24V, 110V, & 








220 V models available. 


THE=S fap lex co. 
AIR SAMPLER DIVISION 


7#4—5th Ave., Brooklyn 32, N. Y. 


For details about this 
new scientific method 











SEE : 
For more information circle 132 on inquiry card. 





ARIDIFIER CLEANS GAS AND AIR 
LINES—TRAPS OIL, WATER, DIRT 


SPRAY GUN 











\{»—_—_— 





92% OF IMPURITIES are trapped by the 
unique ARIDIFIER action shown at right 
and removed from the air or gas line 


SAND BLASTER 


before damage is done to sprayers, air 
hoists, tools, etc. Compressed air powering 
upward through the ARIDIFIER spins the 
four multi-bladed aluminum rotors in alter- 
nately opposite directions. Water, oil and 
dirt in the air stream are caught by the 
whirling blades and hurled by centrifugal 
force to the vertical walls. Downward gravi- 
ty flow then drains this sludge into a trap. 
Self-cleaning, the ARIDIFIER needs no 
maintenance other than periodically purg- 
ing the drain trap. Ten models have 7 CFM 
to 17,000 CFM capacities. Catalog sent on 


request by Logan Engineering Co., 4921 Exploded view 


showing ARIDIFIER 


West Lawrence Ave., Chicago 30, Tl. operation. 
Capacities, 7 to 
17,000 C.F.M. 


rcle 133 on inquiry card. 








You can’t match 

- AMERICAN? 
DRI-FLO METERS 
for versatility 


You can't match American® DRI-FLO 
Meters for versatility, accuracy 
and proven dependability. 


Above, an American DRI-FLO Meter 
is used to measure ethane reflux 
flow on a de-ethanizer unit in a 
gasoline plant at 500 psi and 80 
to 100° F, typical of one of the 
many installations meeting the 
most exacting requirements, 


Below, a DRI-FLO manometer is 
shown measuring lease gas and is 
used in conjunction with a 30- 
year-old recording mechanism — 
proof of the versatility and long : ’ 
service life built into American | DRI-FLO Meters bring Ameri- 
products. can-Westcott precision, sim- 
plicity of installation and 
maintenance, with maximum 
resistance to corrosive ma- 
terials, to orifice meter meas- 
urement. Differential ranges: 
20”, 50”, 100”, and 200”; 
Working pressures 1000 and 
5000 psi; Ambient tempera- 
tures of —25 to 175°F. 





Write for full information. 


AMERICAN 


1) @ oi i Op : Be O50. Oo, O. ® ag 


NCORPORATED (ESTAB SHEL 


For more information circle 134 on inquiry card. 
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TOLERATOR 
p GAGE 


Capacity 
6” Diameter 


@ Positive action through low-ratio initial 
amplification of 4:1 


@ Additional optical amplification of 
250:1 = total of 1000x 


@ Rapid quantity gaging between adjust- 
able colored tolerance masks 


@ Selective inspection from long range 
illuminated scale with 100 divisions 


@ Direct effortiess reading in .00005” 


@ Variety of interchangeable anvils and 
contact tips 


@ Instrument also available for internal 
gaging 
Request 8-page catalog 82-177 / 


OPTO-METRIC TOOLS, INC. 


For more information circle 135 on inquiry card. 
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TRACER-GUIDED DRILLING 
100 HOLES P.M. 


WITH NEW HERMES Engravo,,,., 


for printed circuit plates 


e Pantograph reproduces 
drill pattern from template in 
any reduction ratio — assuring 
high accuracy. 


e Allows drilling and rout- 
ing of different size holes in 
one operation without chang- 
ing tools. 


Pneumatic attachment with adjustable 
feed gives high speed production 


Ask for catalog 


XP-} 


Also for tracer-guided 


ENGRAVING 
PROFILING 
GRADUATING 


mew hermes ENGRAVING MACHINE CORP 
319 Unie ity Pla New York NY 
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Float Valve 


You will note that the pressure drop across the angle 
body valve is approximately 50% of the pressure drop 
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DATA REDUCTION INSTRUMENTS 


DIGITAL 
VOLTMETER MODEL 100-A 
@ PEAK DETECTOR 
@ HOLDING AMPLIFIER 
@ STABILIZED D.C. AMPLIFIER 


. All electronic system 

. High accuracy—3 digit-0.1%,—4 digit 0.01% 
. High reading speed 70/sec or 700/sec 

. High reliability 

. Minimum adjustment 

. Mount in 19" racks 


Units can be used for spectrophotometer and mass spec- 
trometer PEAK READING, High accuracy digital AC 
VOLTMETER as well as various AC and DC analog to 
digital conversions 


ELECTRONIC COMPUTER CO. 


6191 Ridge Avenue Phila. 28, Pa. 
Write for literature 











For more information circle 136 on inquiry card. 





across the globe body pattern. This would indicate strongly 
the advisability of using the angle body pattern wherever 
possible .. . (From new 16-page Bulletin W-5, Golden 
Anderson Valve Specialty Co., 1232 Ridge Ave., Pitts- 
burgh 33, Pa.) 


For this literature circle 404 on inquiry card. 


Alumina Ceramics 


Alumina ceramics are fired ceramic compositions in 
which the major crystal phase is alpha alumina, or corun- 
dum. The alumina crystals, in a finely ground state having 
an average particle size of five micron diameter or smaller 
and accompanied by fluxing agents in the form of com- 
pounds of silicon, magnesium, calcium and the like, are 


|Knéop Hardness | Moh's 


material | Factor* | Scale 


6000-6500 10 
2230 





diamond 
boron carbide 
silicon carbide 2000 
sapphire (pure corundum) | 1800 
alumina ceramics | 1450-1750 
tungsten carbide 1050-1500 
topoz 

H.S. Steel 

quartz 


“Bureau of Standards tests 


sintered together at temperatures of 2600°F or above to 
form, in most cases, a dense non-porous ceramic material. 

The outstanding characteristics of this group of prod- 
ucts are: Permanent dimensional stability; extreme hard- 
ness; superior resistance to wear and abrasion; superior 
chemical inertness; refractoriness; excellent electrical 
properties, ... (From new 12-page Bulletin 1055, Coors 
Porcelain Co., Golden, Colo.) 


For this literature circle 405 on inquiry card 


Fast! Accurate! Economical! 
GOW-MAC 


GAS CHROMATOGRAPHY 
CELLS 


Thermal Conductivity Cell 
For 225°C operation. Three models in brass 
or stainless steel to meet specialized applica- 
tions. Small internal volume, fast response, 
convenient mounting, electrical connection 
outside of bath. 





Temperature Regulated Cell 


For operation at 
room temperature 
or 200°C. A com- 
plete T/C unit 
with brass or stain- 
less steel gas flow, 
preheater, close 
temperature regu- 
lation, rapid elec- 
trical and gas con- 
nections. 


Power Supply and 
Control Unit 

gives five minute hook-up with 
complete circuitry for these 
T/C cells. Write Dept. IA for 
catalogs or recommendations. 


GOW MAC '"51RUMENT CO. 


For more information circle 137 on inquiry card. 





Surface 


PYROMETERS 
> for every purpose 


The routine use of CAMBRIDGE Surface 
Pyrometers takes the guesswork out of tem- 
perature determination in many industries. 
The CAMBRIDGE is accurate, dependable, 
rugged, quick-acting and easy to use. The 
Roll Model is for checking surface tem- 
peratures of moving rolls. The Needle 
Model is for insertion into materials in a 
plastic or semi-plastic state for batch tem- 
perature determination. The Mold Model 
is for checking surface temperatures of 
mold cavities and surfaces of almost any 
contour. 


Send for Bulletin 194SA. 


CAMBRIDGE INSTRUMENT CO., INC. 
3526 Grand Central Terminal 
New York 17, N. Y. 


CAMBRIDGE 


PIONEER MANUFACTURERS OF 


PRECISION INSTRUMENTS 


Moisture Indicators and Recorders « Physical Testing Instruments 
Laboratory Instruments for A.C, and D.C. * Galvanometers * Engineer- 
ing Instruments « Gas Analysis Equipment ¢ Physiologica! Instruments 

and many other Mechanical and Electrical Instruments 














nee RES SEIS +S REDS TIS 
For more information circle 138 on inquiry card. 





Positive, audible, snap-ac- 
tion mechanism with double- 
break contacts. 


Smaller than most 1/4 amp. 
non-snap switches 


l-piece silvered terminals 
and contacts 


Shielded against dust and 
moisture. 

Types with lugs or 6” wire 
leads 


Normally-open or normally- 
closed SP-ST contacts. 


Full details in Data Sheet S-4 


| = ee ee 
Push-Button Switches 


1200 Elmwood Avenue, Sharon Hill, Pa. 
For more information circle 139 on inquiry card. 
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OUTSTANDING VALUE 


FEATURES 

@ Comes with round turret or octagonal tool plate that can 
be removed and saves retooling @ Spindle and collet capacity 
of 1-9/16” and 3” @ Thread chaser accommodates two 
threads of different pitches @ 51,” H.P. motor @ Auto- 
matic indexing of turret @ Power feed to turret @ Preloaded 
precision roller bearings @ Guaranteed accuracy .0005”, 
actually holds closer tolerances @ Prominent users @ Attrac- 
tively priced, quick deliveries. Write for catalog and prices. 


INTERNATIONAL {G72 


10-35 44th DRIVE LONG ISLAND CITY N Y 





For more information circle 140 on inquiry card. 








NEY'S SMALL PARTS PLAYA BIG PART IN PRECISION 


Consult Ney’s Engineering 
Dept. on any problem 
involving precious metals to 
improve your products. 


PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 


eo aMAcae 


T THE J. M. NEY COMPANY 
: P.O. BOX 990 DEPT. F HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


NEY’'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 


VE 


For more information circle 141 on inquiry card. 
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Quartz Crystals 


A crystal unit, as well as any resonant device, can be 
made to oscillate with good frequency stability only if ap- 
propriate means are selected for maintaining them in 
oscillation. 




















The oscillator circuit which has been most widely used 
for frequency stabilization is the bridge stabilizer circuit 
originated by L. A. MEACHAM. 

In this circuit the feedback voltage which drives the 
amplifier is the unbalanced voltage at the output terminals 
of a bridge network which includes the crystal with asso- 
ciated adjusting reactances, a resistor with a positive tem- 
perature coefficient of resistance, two linear-resistive arms 
and the necessary coupling circuits. The values of the 
resistors are so chosen with respect to the crystal series 
resistance and the Tungsten lamp resistance, that the 


Aint 
RECORDING 
ON LY. .Aamalehdacla 


offers such 


VERSATILITY 
in direct-writing 
oscillographs 


1. INK A 
2. HEAT SENSITIVE Rectilinear 


3. INK 

4. ELECTRIC 
Rectangular coordinate traces on reproducible inking chart 
or on heat sensitive chart, and a curvilinear presentation 
on inking chart or on teledeltos chart. 

All writing elements easily interchangeable by operator. 
Other PHOTRON Products 

Oscillograph-driving amplifiers and laboratory amplifiers with 


compensated network for driving recorders, supplied to your 
requirements. Request technical data bulletins for details. 


THE PHOTRON INSTRUMENT CO.> 6516 DETROIT AVE. CLEVELAND 2, OHI0 














Curvilinear 


circle 142 on inquiry card, 


For more informatior 





bridge is unbalanced at low levels of applied signal in 
such a direction that positive feedback results from the 
bridge unbalance output signal. As the amplitude of 
the oscillation builds up, more current flows through the 
bridge arms, causing the Tungsten lamp to increase its 
resistance and the bridge to approach its balance condition. 

The ultimate amplitude of oscillation is reached when 
the bridge unbalance signal becomes small enough so that 
the transmission loss through the bridge equals the gain 
through the amplifier. (From 12-page bulletin “Quartz 
Crystals” and Specification sheets, Quartz Crystal Div., 
Bulova Watch Co., Valley Stream, N. Y.) 


For this literature circle 406 on inquiry card. 


Ball/Disc Integrator 


The Librascope Ball/Dise Integrator is a high perform- 
ance, precision, integrating mechanism useful in a wide 
variety of mathematical functions such as rate determina- 
tion and differential analysis .... It finds application in 
an almost limitless variety of mechanical and mathe- 
matical operations. In a purely mechanical sense it may 


be used as a linear position to rotary velocity converter, 
or as a precise variable speed drive with 0.01% re- 
producibility. A wide range of mathematical applications 
is illustrated... (From new 6-page Catalog 304061, Lib- 
rascope, Glendale, Calif.) 


For this literature circle 407 on inquiry 





f Since 1890...the World's 
Largest Selections of 


TIMERS 


have been offered by 





Write for Latest 


CATALOG 


Featuring Timers 
and Chronographs 


CHRONOGRAPH Fg for Every Sport and 


Technical Use 








JULES RACINE & COMPANY, INC. 


Specialists in Fine Timers — Since 1890 
20 WEST 47th STREET, NEW YORK 36, N.Y. 


For more information circle 143 on inquiry card. 








Don’t Minimize 
your 
Primary Devices 


They are of utmost importance to 
the accuracy and dependability 
of your instrumentation. Burgess- 
Manning has made a specialty of 
such devices as: Venturi Tubes— 
Open Flow, Venturi Insert and 
ASME Nozzles — Flume Liners, 
Weir Plates and Orifice Plates, of- 
fering you a wide selection includ- 
ing many patented features to 
provide greatest metering accu- 
racy. Write for complete details. 


Also ask for information on 
Burgess-Manning 
“Matched Metering” 
for highest over-all accuracy 


BURGESS-MANNING COMPANY 


PENN INSTRUMENTS DIVISION 


4120 Haverford Ave., Philadelphia 4, Pennsylvania 


Instrumentation and Controls 
for water, steam, gases, sewage and industrial wastes 


For more information circle 144 on inquiry card. 





DIAPHRAGM GAUGE 


For Accurate Pressure 
Measurement in 
Ounces or Inches 

of Water 


Marshalltown Figure 83 is an ex- 
tremely sensitive gauge that uses 
a carefully seasoned bronze dia- 
phragm to accurately measure 
very low pressures. It is used ex- 
tensively on many types of natu- 
ral gas installations for checking 
low pressures. 


Write for details and price. LOOK TO MARSHALLTOWN FOR 
ONE OF THE MOST COMPLETE LINES OF INDICATING PRES- 
SURE GAUGES MADE! 


Available in standard dials pa er in 
inches of water) 0-15" -0-30" -0. -0-100"" 
0-160" . . . also in ounce qradeated dials 
from 15 ounces to 5 pounds. 2!/", 3!/2" and 
4'/,"" dial sizes mounted in black enameled 
steel case. 


MARSHALLTOWN MANUFACTURING CO. 


MARSHALLTOWN 3, IOWA 
For more information circle 145 on inquiry card. 
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| BRIEFS—continuep 


Thermistors In Liquid 
Level Systems 


A thermistor is a resistor having a high negative tem- 
perature coefficient of resistance, i.e., the resistance de- 
creases markedly with an increase in temperature... 

+-— - 
=a 


PUSH TO | 
TEST SwiTCcH 


POWER 
OSCILLATOR 


MODEL 1040 








A COMPACT geil 
PRECISION OSCILLATOR = | _ 
PROVIDING 3 WATTS OUTPUT warn 





® Excellent Accuracy and Stability 
Transformer Isolated Output 

3 Output impedances 

Low Internal Impedance 

Output Variable Up To 120 Volts 





SFECIFICATIONS 

400 or 1000 C.P.S. by selector switch 
(other frequencies on request) 

Distortion Less than 1% 

Hum Level.............. Approximately .05 % of rated output 

Output Power........3 watts into matched resistive load 

Power Supply.........115 volts, 60 C.P.S., 40 watts 

Dimensions 5-11/16x9x 6% inches 


Frequencies 





Most applications of liquid level sensing require that 
considerable amounts of electrical power be turned on and 
off to operate pumps, valves, indicator lamps, etc. Ther- 
mistors are by nature “variable” resistors rather than 
on-off switches. In addition, it is highly desirable that the 
thermal response time be low so that as the liquid level 
covers or uncovers the thermistor, it will rapidly sense 
the change. 

The values of R1, R2, R3, and R4 (thermistor) are 


Representatives in Principal Cities 


INDUSTRIAL TEST EQUIPMENT CO. 
55 EAST 11th STREET * NEW YORK 3, N. Y. 


For more information circle 146 on inquiry card. 


TIME YOUR TESTS 
IN SPLIT-SECONDS! 

















ALL PURPOSE 


LABORATORY 
TIMERS 


MODELS AT 
$23.95 TO $29.95 


You can set the large 8" dial for any desired time period within 
an unusually wide range of 3600 possible settings, (ie., | sec. 
to 60 min., | min. to 60 hrs., etc.). At end of preset interval, 
alarm sounds and external load is automatically switched on or 
off. 

Gra-Lab Micro Timers, Electric Stop Clocks, are 

available in 1/10 sec. or 1/1000 min. graduations 

for split-second measurements of elapsed time in 

laboratory or production operations. Price $37.50 


WRITE FOR COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


For more information circle 147 on inquiry card. 


212 E. Sixth St. 
DAYTON 2, OHIO 


Page 770—Instruments & Automation—Vol. 30 





ALL ABOUT 
ENVIRONMENTAL 
TEST EQUIPMENT 


This 20 page digest of the 
M & M line of environmental 
test equipment gives you quick 
facts on the application, per- 
formance and economies of 
Murphy & Miller equipment. 
Illustrates and describes the 
industry’s most modern units— 
provides tips on selection and 
use of all types of environ- 
mental test units. Write for 
it today. 


MURPHY & MILLER, INC. 


1332 Seuth Michigan Avenue 
Chicago 5, Illinois 


For more information circle 148 on inquiry card. 





selected such that when the thermistor is uncovered by the 
liquid and has low resistance, the potential at B is es- 
sentially equal to that at A. Therefore, the relay is 
de-energized and 28 volts DC is supplied to the low level 
warning light through the normally closed contact .. . 
(From new 10-page Bulletin AD 404, Simmonds Aeroces- 
sories, Inc., Tarrytown, N. Y.) 
For this literature circle 408 on inquiry card. 


Current Governor 


The Current Governor (Model CG-1) is basically a two- 
terminal device, designed for simple series connection in 
circuits which require current stabilization with respect to 
voltage and impedance variation . . . as the instrument 
is a high-gain feedback device, highly reactive loads may 


hat 
REFERENCE 


VOLTAGE 











AMPLIFIER 























CURRENT 
SAMPLING 
NETWORK 


at 


BO) A(+) 

















produce spurious oscillations under certain conditions and 
some experimentation may be required to devise useable 
stable circuit configurations ... (From new 4-page Bul- 
letin E-1, North Hills Electric Co., Inc., 402 Sagamore 
Ave., Mineola, N. Y. 


For this literature circle 409 on inquiry card. 





Costly 
Flow Failures 


SOLENOID VALVES 


7 Quick Operating Non Sticking Tight Seating \ 


These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu- 
rate, automatic or remote control of liquids or gases 
with Magnatrol Valves. Installed quickly and easily 
in connection with . . . flow-meters, thermostats, float 
and time switches. Every Magnatrol Valve is deliv- 
ered to you—factory tested—guaranteed free from 
defects in material and workmanship. 

Available in normally closed or normally open models. 
Pressure ranges from zero up to 300 PSI. Voltages 




















xis 


A. D. JONES OPTICAL WORKS 


2400 MASSACHUSETTS AVENUE 


CAMBRIDGE 40 MASSACHUSETTS 
TRowbridge 6-3368 — 3369 


A LIST OF MATERIALS WE FABRICATE 
USED IN OPTICS AND ELECTRONICS 


SAWING GRINDING POLISHING DRILLING 


ALUM GERMANIUM 

ALUMINA INDIUM ANTIMONITE 
ALUMINUM INDOX 

ANTHRACENE MELAMINE FIBER GLASS 
ARSENIC TRISULPHIDE MICA, SYNTHETIC 
BARIUM TITINATE POTASSIUM BROMIDE 
BISMUTH *PYREX 

BRASS *QUARTZ, CRYSTAL 
CARBORUNDUM *QUARTZ, FUSED 
CERAMIC 


**SAPPHI 
COPPER **SODIUM CHLORIDE 
*CORNING 707 


**STEEL 
*CORNING 7052 STRONTIUM TITINATE 
FERRITE 
FERROX 


TITANIUM DIOXIDE 
**FLUORIDE, CALCIUM 


*VYCOR 

*X-RAY LEAD GLASS 
**FLUORIDE, LITHIUM 
*Carried In stock 


ALL TYPES KNOWN 
GLASS 
**Purchased for orders 











to 575. 
Catalog containing complete 
specifications mailed upon request. 








VALVE Corp. 
HAWTHORNE 14 
NEW JERSEY 








for AIRCRAFT * ELECTRICAL 
MECHANICAL and 
MARINE 
INSTRUMENTS 





Sapphires set in brass, or 
other metal assemblies made 
in any quantity to close 
tolerance specifications are 
produced by Moser Jewel 
Company—manufacturers of 
industrial jewels for over 

50 years. 











Moser also provides 
highly polished pivots, staffs 
—-silicon and spring loaded 
assemblies for high shock 
resistance. 

SEND SPECIFICATIONS — DETAILED 
INFORMATION READILY GIVEN. 


MOSER JEWEL COMPANY 


P.O. Box 150 © Perth Amboy, N. J. 





“Manufacturers of all types of Industrial Jewels” 





For more information circle 149 on inquiry card. 
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for efficiency... 
for dependability... 


COMAR RELAYS 


are your best buy 


Comar Relays, “‘tailor-made” 
to fit the job, are easier to 
install, more efficient, more 
dependable. You get the 
EXACT electrical character- 
istics and physical size you 
want...you get custom quality 
---yel you pay no more. 


Our Engineers 
Will Help You 
We invite you to 
submit your relay 
problems and 
specifications for 
our recommenda- 
tions. No cost or 

obligation. 





TOP QUALITY 
RELAYS 
CUSTOM- 
ENGINEERED 
FOR USE IN 
COMMERCIAL 
AND 7 
MILITARY 
APPARATUS 





OM@? evectric company 


3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


RELAYS * SOLENOIDS « COILS « TRANSFORMERS « SWITCHES « HERMETIC SEALING 
rmation circle 152 on inquiry card. 


For more inf 


SIMPLYTROL AUTOMATIC PYROMETERS 


For Control of Temperature 
10 standard 


ranges from 
—200° to 
+3000° F. 
« hay ee Accuracy 2% 
“CONTROL” (limit of cali- 
: it bration error). 
jee Sensitivity 
aa -_ 4 ohms per 
sneer hes 
a millivolt. 
Cat. No. 4535, size 10” x 6” x 7”. 
Range 0/1000° F,0/500°C. $135.00 


Thermocouple-type automatic pyrometer for controlling tem- 
perature in furnaces or ovens and manufacturing processes. Leads 
between Simplytrol and its thermocouple sensing element may be 
up to 100 feet or more depending on temperature range and lead 
wire resistance. Load relay, 5 amperes S.P.D.T. 

Optional heavy duty relays to 40 A. 


Either AUTOMATIC control or LIMIT shutoff. 
An automatic Simplytrol turns heat on and off 
to hold required temperature. Proportioning 
effect can be increased or decreased by 
changing cam on the sensing cycle. With 
shorter cycles, control more nearly approaches Cat. No. 4532- 
. A ae MPP, size 
straight line. A limit Simplytrol locks up when 5’x5o"x8" di 
he tri int is reached and remains locked eee io 
the trip pot ‘eache: ; Range 0/1500°F, 
until reset. Use limit Simplytrols for monitor- 0/800°C. 
ing and safety shutoff or alarm. $127.00 
Cabinet model for wall mounting or portable shown at top. To the right is 
an MFP Simplytrol for flush mounting in a cabinet or control panel. Several 
other mountings are shown in Catalog 4-A. Send for your copy. Assembly 
Products, Inc., Chesterland 10, Ohio. Phone (Cleveland, O.) HAmilton 
3-4436. (West Coast: Box XX, Palm Springs 10, Calif. Phone DHS 4-3133). 
Booth 1323, Design Engineering Show, May 20-23, Coliseum, NYC 
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Thermal Conductivity 


The Hays Condu-Therm gas analyzer uses as its prin- 
ciple of operation the Thermal Conductivity method of 
gas analysis. All gases possess an ability to conduct heat; 
this characteristic is known as Thermal Conductivity and 





MEASURING COMPARISON 
cei CELL 


\ 


4 AMPLIFIER 
/] & VOLTAGE 
REGULATOR 











BALANCING ait 
SLIDE WIRE __, ae Y 
PEN DRIVE \ 

MOTOR WY x 


| 
\ 

a 

/ ” 


| 


is different for each gas. When a mixture of known gas 
such as the products of combustion consisting of N2,O., and 
CO, vary in a pre-determined relationship, the conduc- 
tivity of the mixture is determined and interpreted in 
percent of CO, in the mixture. 

The change in the resistance of the comparison cell re- 
sistor is compared with the change in resistance of the 
measuring cell resistor in the bridge circuit of the ana- 
lyzer. The bridge circuit is connected into the network of 
the recorder where the resultant resistance measurement 
is amplified, indicated, and recorded. ... (From new 12- 
page Catalog 56-1008-59, The Hays Corp., Michigan City, 
Ind.) 








ircle 410 on inquir 


A 


For this literature c 


Shutdown 
| protection... 








2a" > 


AGASTAT: 


TIME DELAY RELAY 
Allows operation of auxiliary protective devices* after operating cycle 
is stopped. Easily installed in any electrical line. 
The AGASTAT is — 
* light, versatile, dependable. 

instantaneous recycling. 

unaffected by voltage variations. 

adjustable in timing from 0.1 second to more than 10 minutes. 


available in models that offer delays on energizing and de- 
energizing, two step delays, manually-actuated time delay 
switch, remote push button control. 


*Write for new 4-page application folder describing how one large 
company solved its r-operating problem. Address Dept. A21-49 


Elastic Stop Nut Corporation 
of America 





DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 
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Portable Pyrometer Indicator 


The “MiniMite” is a null-balance potentiometer-type 
pyrometer indicator which provides laboratory precision 
. weighs under four pounds, and measures only 4” x 5” 
x 6”. Despite its small size, the “MiniMite” has an unusu- 
ally long scale . . . measuring over 23”... . uses include 
... direct temperature measurements .. . calibrate poten- 


LEAD WIRE 


+ 


amet 
THERMOCOUPLE 





MINIMITE 
tiometer-type instruments calibrate millivoltmeter- 
type instruments. 

Specifications 

Switches—Gold plated for low contact resistance. 

Dial Window—Unbreakable with hairline for accurate 
readings. 

Voltage Reference—Standard cell. 

Battery—Mercury cell. Soldered connections for trouble- 
free contact. 

Terminals—Insulated nickel-plated binding posts. Screw 
caps are non-removable; cannot be lost. Will accom- 
modate flat terminals or wire of most any gage size. 

Case—Heavy-gage aluminum, corrosion resistant, grey 
enamel-finished. 

Panel—White, easy-to-read letters on black face of en- 
ameled, corrosion-resistant, heavy-gage aluminum. 

Accuracy—\% of 1% of scale range... (From new 4-page 

Bulletin 64, Thermo Electric Co., Inc., Saddle Brook, N. J.) 

ircle 411 on inquiry card. 


For this literature 





Who likes to keep a customer waiting? Not the men of Plummer & 
Kershaw at any rate. Unfortunately scheduling is easy but producing 
to the high quality standards that have made P & K respected, Is 
another thing. Work done with skill and care is not work that can be 
produced quickly. As inevitable then as night follows day it is necessary 
to specify longer delivery dates—we feel sure you wouldn't want. it 
otherwise. 


TURN TO PLUMMER AND KERSHAW FOR— 


* Complete Optical Instruments made to Specifications. 


* Design and Manufacture of Optical Systems using Glass, Crystal or 
other Transmission Media. 


* Lenses and Prisms of Many Types. 
* Test Glasses. 


PLUMMER and KERSHAW 


PRECISION OPTICS 
2759 Frankford Ave., Philadelphia 34, Pa. 
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panel or bracket mounting 
an easy installation... & 


FLO‘METER 


Whether mounted on panel or bracket, the 
Waukee FLO-METER is designed for quick, 
simple installation, with a minimum of pip- 
ing. Saves time and money. 

In metering more than one gas, Waukee FLO- 
METERS can be mounted side-by-side with 
standard multiple-meter manifolds available. 
With built-in Control Valves and large easy- 
to-read scales, the FLO-METER installation 
provides a convenient, accurate center of gas- 
flow control. 

And the FLO-METER’S ease of cleaning — 
5 minutes or less, with no tools — protects 
the inherent accuracy of the Waukee design. 


Complete information in Bulletin 203. Write 
for it. Waukee Engineering Company, 5137 
North 35th Street, Milwaukee 9, Wisconsin. 
For measuring: air — ammonia — dissociated ammonia 
— argon — butane — city gas — endothermic cracked 
— exothermic cracked — forming gas — helium — hy- 
drogen — natural gas — nitrogen — oxygen — propane, 


[iaukee 
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FLO-METERS + AIR-GAS MIXORS 
INDUSTRIAL WASHING MACHINES 


eclor 


Save Set-up Time EXPERIMENTER’S CHASSIS 


On Experimental 
Circuitry 


Featuring the unique PUSH-IN Terminal that springs snugly 
into the holes of the board to provide quick set up of circuitry. 
The serrated edges of the terminal forks firmly grip the leads of 
resistors and capacitors for testing without soldering. Terminal 
has through hole, two side connections and small fork for 
transistor leads. Kit, sockets and brackets assemble with self- 
tapping screws. 


VECTOR ELECTRONIC COMPANY 
3352 SAN FERNANDO ROAD 
LOS ANGELES 65, CALIFORNIA 
TELEPHONE CLinton 7-8237 


Write for 
complete 
information. 
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Trimount 


MANOMETERS 


for every purpose—a mounting for 
every installation 


Well Type 

Single and Multiple Tube 
e U Tube 

e Absolute Pressure 

e Micro Manometers 

e Inclined Manometer 

e Draft Gauges 

e Indicating Flow Meters 
e Liquid Level Gauges 

e Electronic Level Control 


Write for New Illustrated 
Bulletin X 





® STURDY 
e ACCURATE 
* EASY READING 


Feiempued 


3119 WEST LAKE STREET * CHICAGO 12, ILLINOIS 
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Cheek and calibrate any type 
of thermocouple-actuated 
temperature instrument 
with one portable Pyrotest 


Read temperatures 
or millivolts directly 
. . without graphs, 
charts or con- 
version tables 


eeeeeeeeeeeeee eeeeeeeeeeeeeee 


The only portable 
potentiometer 
pyrometer with 
interchangeable 
direct reading 
scales 


Pyrotest is 9 instruments in one, with 6 standard 
scales for thermocouples; 3 standard scales for milli- 
volt readings. Special scales for any desired reading 
or use. Scales interchangeable in 30 seconds. Com- 
pact, rugged, easy to carry—12 Ibs.; 12” x 9” x 842”. 
Accurate to 1/6 of 1%. Self-contained power supply. 
Write for new bulletin 9B. 


TECHNIQUE 


ASSOCIATES 
211 E. SOUTH STREET 
INDIANAPOLIS 25, IND. 
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Time Delay Relays 


Time delay relays consist essentially of a timing motor 
coupled to a magnetic clutch, thus driving a lever through 
an angular rotation to actuate a switch after a pre-de- 
termined interval of time... 

The comparatively small force “f” produced by the low 
current electromagnet pulling on the first turn of the 
clutch spring “A” is amplified by the friction between 
the spring “A” and the clutch gear hub “B” due to the 
rotational tendency imparted to it by the timing motor. 


PLANETARY GEARING “E" 
DIPPERENTIAL ARM “G™ 
oF 


f (Actecting Force) 
ee ee 
| 

mm. CLUTCH GEAR MUS “8 
| > ---—— 

MOTOR DRIVE PINION “D™ GLUTEN SPRING “A” 

= I CLUTCH GEAR “C™ 
\ anenen stuo 


This amplified force tightens the second turn of the clutch 
spring and this force is again increased by torque from 
the motor, the action building up with each turn until the 
clutch spring “A” locks firmly around the clutch gear 
hub “B”, holding the hub “B” stationary and causing the 
planetary gear “E” and arm “G” to rotate and operate 
the switch at the end of the desired time interval . . 
(From new 2-page Bulletin TD 403, A. W. Haydon Co., 
Waterbury, Conn.) 


RETURN SPRING “KH” 
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Ametron 
Recording 
Counter 


Counts faster, yet accurately. 
Records in printed form. 
Automatically resets. 


Three important reasons why the Ametron Recording 
Counter is in demand by leading industrial plants and 


scientific laboratories. 


Write for illustrated bulletin E 


STREETER-AMET COMPANY 


GRAYSLAKE ILLINOIS 
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Toroidal Inductors 


The apparent inductance at any frequency f is given 
by the expression 


f 2 
| = L/1 — 
f. 


where L is the nominal inductance. 
For frequencies well below the resonant f. the fractional 
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... for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
SR HE HE for in modern industry. Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
to 10,000 psi and equally efficient in lower range. Note 
increase in inductance due to the distributed capacity C. | stem guide fused to body by new 
is approximately “Conoweld” process, eliminating 

AL/L = (f/f.)? = w?LC. | | faults of conventional two-piece 
The graphs showing the coil characteristics make use of valves. Stem 416 stainless steel. Stem 


the following formulas: ; ‘ threads fine pitch for strength and 
1. “Q” vs. frequency was measured with voltages given elcdumenee regulation. Body electro- 
by the expression 


Vv KyLH x FKC/1KC | zinc plated. Sizes 4%” to 1”, globe and 
= V / J | 

where K is a constant listed on every chart, LH is induc- | angle pawerns. 

tance in Henries, FKC is the frequency in kilocycles at | Ask for new Needle Valve Catalog 
which the measurements were made .... (From new MARRS AARNE OR teten atten PE See ae eee 
48-page Catalog 571, Freed Transformer Co., Inc., 1718- | »Sales Affiliate of Jas. P. marsh Corp. DBT. St, Shenle, ti. 
1736 Weirfield St., Brooklyn (Ridgewood) 27, N. Y.) Marsh tnstrement & Valve Co. (Canada) Lti., 8407 103rd Street, Edmonton, Alberta, Canada 








t.. 10 
FREQUENCY (KILOCYCLES) 
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-_ -GRAVER 


Solves ail Your Industrial 
Engraving and Die-Sinking 


a Ae . Problems MODEL SR-3D 
CHOPPERS Gee | . f 


50/60/94/120 cps Sane (peal) DIMENSIONAL 


Built to rigid es « =: a > | 0 Ba nan 
commercial Says ~ RR DIALS & TOOLS 
specifications. ‘ 

Copies 
Twenty-two types, fa wk DIE CASTING 
both single and werent ; MOLDS 
double pole. eheeregen ; EMBOSSING 
Long life. hei ‘eas = ms PUNCHES 


Low noise level. ne s ‘co 

Extreme reliability. TP en 

P ; é - ight in Your O 

Write for 5 Plast ater Costs. 

Catalog 370. Ratio Reduction Range 

from 2:1 to 6:1 giving 23 dimensions 
from one guide 


STEVENS — 0 AUTOMATIC SHARPENING 


INCORPORATED of Engraving Cutters. No Special Skill is required 


A R N  ] L D ‘ = to keep a fine milling edge on your cutting toel 


AN WRITE FOR ILLUSTRATED FOLDER—Code GIRYX 


QUTH EOSTON 27 MASS — GEO. SCHERR | CO., Inc. 











TRUMEN 





200- Ma "LAFAYETTE STREET ° NEW YORK 12, N. Y. 
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NEW 


ALI VIVM TYPE 810 


Beensing: 
¢ Balanced amplifier for high stability 
¢ 700 mc high frequency probe — 
smallest in the industry 
@ Voltage regulator provides stable dc 
for ohmmeter, minimizing line volt- 
age effects 
High loop gain in the amplifier and 
total feedback assure long-time ac- 
curacy and nullify tube parameter 
variations 
Balancing diode used to match char- 
acteristics of probe, adding further 
stability 
This VTVM, a new presentation from 
Acton Laboratories, provides circuit im- 
provements and techniques which com- 
bine to give stable characteristics and 
long-time accuracy. The mechanical de- 
sign provides an instrument of conven- 
ient size, and a miniature thermionic 
diode probe. Color coded meter scales, 
properly grouped, provides exceptional 
readability on all ranges. 
SPECIFICATIONS 
Voltage Ranges: 
DC — Full scale ranges 1-3-10-30-100- 
300-1000 Volts (Plus and Minus) 
AC — Full scale ranges 1-3-10-30-100- 
300 Volts (RMS) 
Resistance Ranges: 
0.2— 500 ohms scale; multipliers, X1, 
X10, X100, X1K, X10K, X100K, X1M 
Accuracy : 
DC: +2% AC: +3% 
Frequency Response: 
+1 db; 10 cps to 700 mc 


Write ALI for complete technical infor- 
mation — published in Laboratory Re- 
port, Vol. II, No. 1. 


Acton Laboratories, Inc. 
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INSTRUMENTS 
an 
AUTOMATION 


New 





AUTOMATION 


COMPUTING RELAY. New 4-page 
Brochure P99-3 describes features, ap- 
plication, and operating characteris- 
tics of computing relay for pneumatic 
control systems.—Bailey Meter Co., 
1050 Ivanhoe Rd., Cleveland 10, Ohio. 

Circle 414 on inquiry card. 


PRODUCTS AND SERVICES. New 
28-page Bulletin GSP-901 provides in- 
formation on the company’s various 
products and services.—Hagan Chem- 
icals and Controls, Inc., Pittsburgh 
30, Pa. 

Circle 415 on inquiry card. 


CONTROL SYSTEMS. New 4-page 
Bulletin CS describes complete con- 
trol systems for use on processing 
equipment, plastic machines, furnace 
installations, or other temperature 
control operations.—West Instrument 
Corp., 4363 W. Montrose Ave., Chi- 
eago 41, Ill. 

Circle 416 on 


DRILL PRESS CONTROL. New 6- 
page Bulletin GL-5704 contains meth- 
od of operation of numerically con- 
trolled position table—Jones & Lam- 
son Machine Co., Springfield, Vt. 


Circle 417 on inquiry card. 


inquiry card, 


SYSTEM ENGINEERING. New 4- 
page brochure describing facilities, 
personnel, and philosophy of Systron 
Corporation, 2055 Concord Blvd., 
Concord, Calif. 

Circle 418 on inquiry card 


MOTORS, 
SERVOS 


MOTORS, New 4-page Bulletin 3461 
describes maker’s “Type DIE” non- 
ventilated flat-type motor and “Type 
DIF” fan-cooled model.—Diehl Mfg. 
Co., Finderne Plant, Somerville, N. J. 

Circle 419 on inquiry card. 


D-C MOTORS, New 2-page specifica- 
tion sheet provides engineering data 
on special-purpose d-c motors.—In- 
duction Motors Corp., 570 Main St., 
Westbury, L. I., } 

Circle 420 on inquiry card 


S C MOTORS. New 4- ~page Bulletin 

4344-4 describes maker’s perma- 

whens magnet d-c motors and tathome- 

ter generators, Type BYLM.—2-page 

F-6573-3 furnishes information on 

smaller counterpart, Type EYLM.— 
Barber-Colman Co., Rockford, Il. 

Circle 421 on inquiry card 


Literature 


SERVO MOTORS. New 10-page Bul- 
letin 385 provides characteristics, 
drawings, and application data of 
Servo Motors.—Norden-Ketay Corp., 
Commerce Rd., Stamford, Conn. 

Circle 422 on inquiry card. 


VALVES, 
a ACTUATORS 


RELIEF VALVE, New 4-page Bulle- 
tin P-282 provides data on maker’s 
“Dia-Grid” gas relief valves.—Fisher 
Governor Co., Marshalltown, Iowa. 

Circle 423 on inquiry card. 


VALVES. New 8-page Catalog 200 
provides data and charts on Hancock 
bronze and steel hand valves.—Man- 
ning, Maxwell & Moore, Inc., Water- 
town, Mass. 

Circle 424 on inquiry card. 


CUSHIONED FLOAT VALVES. New 
16- page Bulletin W-5 describes mak- 
er’s cushioned float valves.—Golden 
Anderson, Valve Specialty Co., 1232 
Ridge Ave., Pittsburgh 33, Pa. 

Circle 425 on inquiry card. 


HYDRAULIC PILOT VALVE, New 2- 
page Catalog Sheet HCP-56 describes 
and illustrates maker’s hydraulic con- 
trol pilot No. 811 for diaphragm 
valves.—Atlas Valve Co., 280 South 
St., Newark 5, N. J. 


Circle 426 on inquiry card. 


REDUCING VALVE. New 4-page 
Bulletin 981 contains information on 
maker’s Type 44 piston-operated, sin- 
gle-seated pressure reducing valve 
for steam service.—A. W. Cash Co., 
P. O. Box 551, Decatur, III. 

Circle 427 on inquiry card. 


CHECK VALVES, New 2-page bulle- 
tin presents maker’s new MS-type 
Series 1800 lightweight aluminum 
check valves.—Tactair Valve Div. of 
Aircraft Products Co., 300 Church 
Rd., Bridgeport, Pa. 

Circle 428 on inquiry card. 


VALVE ACTUATORS, New 8-page 
Catalog T-82 provides information on 
maker’s electrically controlled valve 
operating units.—Tork-Master Div. of 
Harvill Corp., 6251 W. Century Blvd., 
Los Angeles 45, Calif. 

Circle 429 on inquiry card. 


MICRO VALVE. New 4-page Data 
Sheets describe maker’s Model 167 
toggle operated micro valve for 3- 
way control.—Barworth, Inc., 7 In- 
dustrial Place, Summit, N. J. 

Circle 430 on inquiry card. 





£>S-— TEMPERATURE 


TEMPERATURE PROBES. New 2- 
page Bulletin 25720 contains general 
specifications for maker’s Models 108, 
110 and 119 temperature probes.— 
Rosemount Engineering Co., Rose- 
mount, Minnesota. 

Circle 431 on inquiry card. 


HEATING CONTROLS. New 16-page 
Booklet F-7773 describes maker’s au- 
tomatic electric control systems for 
heating and ventilating.—Barber-Col- 
man Co., 1300 Rock St., Rockford, Il. 

Circle 432 on inquiry card 


TEMPERATURE RECORDER, New 
2-page Data Sheet E-ND46 (7) de- 
scribes the Speedomax G high preci- 
sion resistance thermometer recorder. 
—Leeds & Northrup Co., 4907 Stenton 
Ave., Phila. 44, Pa. 
Circle 433 on inquiry card 


TEMPERATURE INDICATORS, New 
4-page Data Sheet ND46-33(23) con- 
tains information on maker’s electron- 
ic Speedomax G potentiometer instru- 
ments for indicating thermocouple 
temperatures on a drum-type scale 
25%” long.—Leeds & Northrup Co., 
4907 Stenton Ave., Phila. 44, Pa. 

Circle 434 on inquiry card 


TEMPERATURE CONTROLLER. New 
4-page Bulletin 56 provides informa- 
tion on maker’s new temperature con- 
troller for laboratory and pilot plant 
uses.—Bayley Instrument Co., Box 
538, Danville, Calif. 

Circle 435 on inquiry card 


TEMPERATURE PROBLEMS. New 8- 
page Bulletin TR-544 describes use of 
steel and alloys, and mechanical and 
physical reactions of the materials 
under various high-temperature and 
corrosive environments.—The Babcock 
& Wilcox Co., Tubular Products Div., 
Beaver Falls, Pa. 

Circle 436 on inquiry card 


HEATERS AND DEVICES. New 72- 
page Catalog GEC-1005H contains in- 
formation on maker’s heaters and 
heating devices. Contains also a 16- 
page power requirements section.— 
General Electric Co., Schenectady 5, 
N.. ¥s 

Circle 437 on inquiry card 


TEMPERATURE CONTROLLERS. 
New 4-page Bulletin P-257 provides 
information on maker’s controllers to 
control automatically building tem- 
peratures from outdoors.—Automatic 
Devices Co., Inc., 714 Hillgrove Ave., 
Western Springs, III. 

Circle 438 on inquiry card 


FLOW 


VENTURI TUBES. New 2-page Bul- 
letin 400 describes maker’s venturi 
tubes, designed for installation in 
standard pipe lines.—Burgess-Man- 
ning Co., Penn Instruments Div., 4110 
Haverford Ave., Phila. 4, Pa. 


Circle 439 on inquiry card 








Ss E MODEL 


L. SEE ARE 


RESISTANCE METER 


DIRECT READING FROM O 
OHMS TO 10,000,000 
MEGOHMS 


@ 3 TEST VOLTAGES: 112, 50, 500 VOLTS 
@ ACCURATE WITHIN 3% TO 1,000,000 MEGOHMS 


@ PRE-SETTABLE “CHARGE ADJUST” CONTROL FOR RAPID 
GO, NO-GO CAPACITOR CHECKING $200 


SOUTHWESTERN INDUSTRIAL 
‘ ELECTRONICS COMPANY 


P. 0. BOX 13058 2831 POST OAK ROAD 
HOUSTON 19, TEXAS 


SIE 
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seRv RITE 


Insulated - 
Fears Wire 


- Extension Lead Wire 
FOR 


PLATINUM COUPLES 
CHROMEL ALUMEL 

IRON CONSTANTAN 

COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘‘Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite"’ wire is now man- 
ufactured in the new, completely modern 
Gordon plent, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
tigid specifications. 

f 


All Types of Insulation 


Felted Asbestos 


Asbestos Braid 
: Weatherproof Braid 
f Glass Braj : 
= raid Polyviny, Plastic 

Nylon Braid é te 


id 
-. Stainless Steel Armored Brai 


_ Silicone Treated 





' Cotton Braid Lead Jacket 


Ask for Bulletin No. 1200 for Application 
Data and Complete Specifications on 
Thermocouple and Extension Wire 





CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 

609 West 30th Street, Chicago 16, Illinois 
2025 Hamilton Avenue, Cleveland 14, Ohio 


eG La ee 
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ANEMOMETERS. New 2-page Bulle- 
tin provides information on maker’s 
hot-wire anemometers.—Flow Corp., 
238 Concord Ave., Cambridge 38, 


Mass. 
Circle 440 on inquiry card. 


LIQUID FILTERS. New 16-page Bul- 
letin LFC-556 provides information 
on maker’s new metal liquid filters, 
with complete data for designers.— 
The Air-Maze Corp., 25000 Miles Rd., 
Cleveland 28, Ohio. 

Circle 441 on inquiry card. 


AIR PUMPS, New 16-page Catalog 
1957 describes maker’s rotary air and 
vacuum pumps.—Leiman Bros., Inc., 
146-181 Christie St., Newark 5, N. J 

Circle 442 on inquiry card. 


*G 


LEVEL rte 





LEVEL RECORDER. New 4-page 
Bulletin M31-2 presents maker’s re- 
corder that compensates weight of 
water resulting from temperature 
variations, measures water level in 
inches, using drum pressure as index. 
—Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio. 

Circle 443 on inquiry card. 


LEVEL SWITCHES. New 2-page 
Bulletin 1066 describes float switches, 
designed to indicate or control liquid- 
oxygen level_—Revere Corp., of Amer- 
ica, Wallingford, Conn. 

Circle 444 on inquiry card. 


LIQUID LEVEL GAUGE. New 4-page 
Bulletin 501 contains information on 
maker’s 3 models full-length tank 
gauge.—New 4-page Bulletin 116 de- 
scribes maker’s dial-type remote read- 
ing tank gauge.—Liquidivision Gauge 
& Control Corp., P. O. Box 51, Ocean- 
side, Long Island, N. Y. 

Circle 445 on inquiry card. 


PRESSURE, 
+ WEIGHT 


PRESSURE TRANSMITTERS, New 
4-page Bulletin No. 56-13A describes 
and illustrates maker’s Type VDP dif- 
ferential pressure transmitter its 
range adjustments and _ settings.— 
New 4-page Bulletin No. 56-12 dis- 
cusses the Type VP pressure trans- 
mitter.—Republic Flow Meters Co., 
2240 Diversey Parkway, Chicago 47, 


Ill. 
Circle 446 on inquiry card. 


PRESSURE TRANSDUCER. New 2- 
page specification sheet contains in- 
formation on new Swiss-made pres- 
sure-rate indicator, Model PI-114, for 
measuring rate of change of pressure. 
—Kistler Instrument Co., 15 Webster 
St., North Tonawanda, N. Y. 

Circle 447 on inquiry card. 


PRESSURE REGULATOR. New 2- 
page bulletin provides specifications 
on the “Futurecraft Hi/Lo Hand 
Loader” for high pressure gases.— 
Futurecraft Corp., 1717 North Chico 
Ave., El Monte, Calif. 


Circle 448 on inquiry card. 


PRESSURE SENSING. New 4-page 
Bulletin 276 contains information on 
maker’s pressure sensitive devices.— 
Clark Ele ctronic Laboratories, Box 
165, Palm Springs, Calif. 

Circle 449 on inquiry card. 


GRAVIMETRIC FEEDER. New 4- 
page Bulletin No. 35-N62 contains 
data on maker’s Model 37-20 “Hi- 
Weigh” belt gravimetric feeder.— 
Omega Machine Co., Providence 1, 
RY. 


Circle 450 on inquiry card. 


MICROBALANCE. New 4-page bul- 
letin illustrates and describes maker’s 
electrobalance with a new approach 
to the measurement of mass units.— 
Cahn Instrument Co., 7712 Danvers 
Street, Downey, Calif. 

Circle 451 on inquiry card. 


FORCE, ACCELERATION, 
VIBRATION 


FORCE INDICATOR. New 2-page 
bulletin P-5700 describes maker’s in- 
dicator—Model 182 (DC meter type) 
for indication of telemetered informa- 
tion from strain gage type trans- 
ducers.—Taber Instrument Corp., 111 
Goundry St., North Tonawanda, N. Y. 

Circle 452 on inquiry card. 


ACCELEROMETERS. New 26-page 
brochure presents specifications and 
dimensions of maker’s “Models GLH, 
DDL, GMO, GMT and GDM acceler- 
ometers.—Genisco, Inc., 2283 Federal 
Ave., Los Angeles 64, Calif. 

Circle 453 on inquiry card. 


VIBRATION ANALYZERS, New two- 
page Bulletin provides information on 
new portable type vibration analyzers, 
models 300 and 400.—International 
Research & Development Corp., Co- 
lumbus, Ohio. 

Circle 454 on inquiry card. 


TIME, SPEED, COUNT 


DIGITAL DIAL, New 2-page Data 
sheet 54-91 describes maker’s direct- 
reading, turns-counting digital dial.— 
Helipot Corp., Newport Beach, Calif. 

Circle 455 on inquiry card. 


ELECTRIC COUNTERS. New 4-page 
Bulletin contains illustrations, tech- 
nical data on Swiss-made electric re- 
set impulse counters.—Landis & Gyr, 
ga West 45 St., New York 36, 


Circle 456 on inquiry card. 


SYNCHRONOUS MOTORS, New 2- 
page Form 150 contains specifications 
and descriptions of special features 
and uses of maker’s synchronous tim- 
ing motors.—The Lux Clock Mfg. Co., 
Inc., 95 Johnson St., Waterbury 20, 


Conn. ; 
Circle 457 on inquiry card. 


VARIABLE SPEED DRIVE. New 7- 
page Bulletin K-200 contains informa- 
tion on the operating characteristics 
of the “Cleveland Speed Variator.”— 
Cleveland Worm and Gear Co., 3261 
E. 80th St., Cleveland 4, Ohio. 

Circle 458 on inquiry card. 





HUMIDITY, WATER 
HUMIDITY CHAMBER. New 2-page 


bulletin describes and _ illustrates 
maker’s Blue M vapor-temp humidity 
chamber.—Blue M Electric Co., 138th 
and Chatham St., Blue Island, IIl. 


Circle 459 on inquiry card. 


WATER FILTERS, New 2-page Data 
Sheet 6321 discusses maker’s type “C” 
vertical pressure filters suited for 
water in small industrial plants.— 
Cochrane Corp., 17th St. below Al- 
legheny Ave., Phila. 32, Pa. 

Circle 460 on inquiry card. 


STEAM, AIR, GAS 
COOLING TOWER CONTROL. New 


4-page Bulletin 1050 discusses new 
system for automatically controlling 
make-up water flow, chemical feed, 
and blowdown rate of cooling towers. 
—Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio. 

Circle 461 on inquiry card. 


STEAM TRAPS. New 8-page Catalog 
No. 600 presents maker’s float-ther- 
mostatic steam valve to drain steam- 
hot condensate.—Velan Valve Corp., 
37 South River St., Plattsburg, N. Y. 


Circle 462 on inquiry card. 


MANUAL LOADING STATIONS. New 
8-page Bulletin 1031 describes makers 
line of auto-manual pneumatic loading 
stations for use as components in 
combustion control, feed-water reg- 
ulation and control duties in steam 

ower plants.—Copes-Vulcan Div., 

law-Knox Co., Erie 4, Pa. 

Circle 463 on inquiry card. 


AIR FILTERS, New 2-page Catalog 
Sheet provides data on maker’s felt 
media type, and metal media type 
instrument air filters—Air-Maze 
Corp., 2500 Miles Rd., Cleveland 28, 


Ohio. 
Circle 464 on inquiry card. 


LIQUID-GAS SEPARATOR. New 10- 
page Bulletin S1052 describes the 
“Liquid-Jector,” a liquid-gas separa- 
tion device for the removal of en- 
trained liquids and solids from air, 
gas and steam me. —Sales Corp. 
of America, Dresher, P a. 

Circle 465 on inquiry card. 


COMMUNICATIONS 


PORTABLE COMMUNICATOR. New 
4-page Brochure C-101 describes and 


illustrates “Avcom Mark 1,” a min- 
iaturized transistorized ‘“Walkie- 
Talkie.’—Avco Mfg. Corp., Crosley 
Div., 1829 Arlington St., Cincinnati 


25, Ohio 
Circle 466 on inquiry card. 


LOUDSPEAKERS, New 2-page Bul- 
letin 78A17 graphically illustrates the 
wide variety of uses for maker’s new 
ultra-lightweight portable soundcast- 
ing systems.—University Loudspeak- 
ers, Inc., 80 S. Kensico Ave., White 
Plains, N. Y. 

Circle 467 on inquiry card. 


NUCLEONICS 


GEIGER GOUNTER. New 4-page 
issue of “RCL Counter” Vol. 4, No. 1 

















We & ry Sy 
isn't the only way 
to cut your Spring costs! 


To concentrate on whittling pennies from a quotation sometimes may 
be a money-saving effort. But when it comes to buying springs it can 
be a costly practice, too. 
A quoted price means little if basic cost factors haven’t been fully 
explored. For instance: 

Is the spring designed most efficiently for the job, in its 

simple form, without unnecessary multiple operations? 

Have exact and complete specifications been 

available as a quotation basis? 

Were delivery requirements and production schedules 

taken into account? 

Were production-line and assembly details considered 

from the point of spring packing and shop handling? 


Was the design and production experience of the spring 
supplier used to save time, costs and headaches? 


If all the above basic factors weren’t considered in reducing spring 
costs to a minimum — you can’t save money even with a sharp pencil. 


Lewis offers you these services ... and to help you solve a new product 
problem, will prepare machine-made samples for you, working closely 
with your design, engineering and production staff. 


LEWIS SPRING & MANUFACTURING COMPANY 
2648 W. North Avenue, Chicago 47, Illinois 


e-8.€ ¢.1-&-5.0 8 


* hand 


The finest light springs and wireforms of every type and material 
For more information circle 167 on inquiry card. 
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THERMISTOR TEMPERATURE 
CONTROL UNIT by YSI 


$39.50 
$15.00-$20.00 


Control unit above 
Probes 


ELECTRONIC PRECISION — EASY TO INSTALL, OPERATE & MAINTAIN —LOW PRICE 


@ EASILY & QUICKLY SET TO DESIRED CONTROL 
POINT BY *‘COARSE"’ & *‘FINE’’ KNOBS 

@ DEAD ZONE +0.1°F 

@ RANGES FROM —100 TO +-500°F 


@ SMALL SELF-CONTAINED UNIT INCLUDES 
POWER SUPPLY; MULTIPLE UNITS EASILY 
COMBINED IN STANDARD CONDUIT BOXES 


WRITE FOR COMPLETE INFORMATION 


USES THESE RUGGED, FAST-ACTING THERMIS- 
TOR PROBES for baths, platens, ovens, incu- 
bators & virtually any liquid, solid or gas. 
Other small-size probes available. 


——s— Fo 


*YELLOW SPRINGS INSTRUMENT COMPANY. INC. 








POST OFFICE BOX 106-A 


YELLOW SPRINGS, 


OHIO 


For more information circle 168 on inquiry card. 








TANKOMETER 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
SEND FOR BULLETINS 














UEHLING INSTRUMENT CO. 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


Also gauges for: 


Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 


Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for dratt. 


pressure or differential pressure. 


470 GETTY AVE., 
PATERSON,N. J. 


For more information circle 169 on inquiry card. 














GLASS CYLINDERS 
RODS e TUBES 


CIRCLES & SPECIAL SHAPES 


EXPERIMENTAL and 
PRODUCTION BLOWING 


— Your Inquiries Invited — 
Giass Tebes and Reds for Scientific Use—Lamps, 
Decorative Fixtures—Dispiay Demes—Ceatract 





FABRICATED 
and CUT 
to Your 
SPECIFICATIONS 











Fersitere, 
Cutters of Tube aad 


CRYSTAL GLASS TUBE & CYLINDER CO. 


7318 South Chicago Ave 


@ Chicago 19, Ill 


For more information circle 170 on inquiry card. 
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illustrates construction and compares 
operating characteristics of maker’s 
all-glass halogen quenched counters 
with those of other halogen and or- 
ganic counters.—Radiation Counter 
a Ine., Nucleonic Park, Skokie, 
1. 


Circle 468 on inquiry card. 


MONITOR SYSTEM. New 2-page 
Bulletin contains information on the 
UAC five-channel radiation monitor 
system for Neutron, Alpha, Beta, and 
Gamma radiation monitoring.— 
Universal Atomics Corp., 50 Bond St., 
Westbury, L. IL, N. Y. 


Circle 469 on inquiry card. 


RADIATION PROTECTION. New 4- 
par? Bulletin 407 contains informa- 
tic 1 on services for health and safety 
precautions against hazards of radio- 
ac. vity—Nuclear Science and En- 
gineering Corp., P. O. Box 10901, 
Pittsburgh 36, Pa. 


Circle 470 on inquiry card. 
=) 


LABORATORY 


LAB. GLASSWARE, New 16-page 
Catalog 80C100 describes maker’s line 
of glassware fabricated from Pyrex 
brand glass.—Fischer & Porter Co., 
Hatboro, Pa. 


Circle 471 on inquiry card. 


LABORATORY EQUIPMENT. New 
16-page March issue of “Lab-oratory” 
gives a complete description and il- 
lustrations of the new laboratory aids 
such as ovens, pH meter, incubator 
etc.—Schaar & Co., 754 W. Lexington 
St., Chicago 7, II. 

Circle 472 on inquiry card. 


LABORATORY APPARATUS, New 
20-page Bulletin No. 7 provides data 
on Beckman pocket pH meters, lab 
ovens, analytical and dispensing bal- 
ances, a variety of stirrers, etc.— 
Arthur S. LaPine & Co., 6001 South 
Knox Ave., Chicago 29, II. 

Circle 473 on inquiry card. 


LAB CART, New 8-page leaflet 
describes maker’s “Labconco” chem- 
ical, glassware, pan-type, flask carrier 
carts, etc.—Palo Laboratory Supplies, 
Inc., 81 Reade St., New York 7, N. Y. 

Circle 474 on inquiry card. 


Be IEUGES. New 4-page Bulletin 

FE-57 describes, maker’s “Super- 
pone SS-1” angle ‘centrifuge that has 
a top speed of 16,000 rpm (32,700 x 
G), and a maximum capacity of 400 
ml.—Ivan Sorvall, Ine., Norwalk, 
Conn. 

Circle 475 on inquiry card. 


LABORATORY APPARATUS. New 
17-page Bulletin D5527 provides in- 
formation on apparatus and chemicals 
marketed by company.—Harshaw 
Scientific, Div. of the Harshaw 
Chemical Co., Cleveland 6, Ohio. 


Circle 476 on inquiry card. 


RESINS, New 4-page Price List “M” 
gives information on analytical-grade 





anion exchange resins, cation ex- 
change resins, and monobed resins. 
Contains also tabulation of properties, 
and bibliography on subject of ion 
exchange.—Bio-Rad Laboratories, 800 
Delaware St., Berkeley, Calif. 

Circle 477 on inquiry card. 


LABORATORY WARE, New 14-page 
Bulletin 57A describes maker’s poly- 
ethylene laboratory ware.—Bel-Art 
hee 4917 Murphy PIl., West New 
York, N. J. 

Circle 478 on inquiry card. 


ANALYTICAL 


CO ANALYZERS. New 4-page Bulle- 
tin No. 0702-1 describes and illustrates 
maker’s safety appliances for detec- 
tion of carbon monoxide accumula- 
tions.—Mine Safety Appliances Co., 
201 N. Braddock Ave., Pittsburgh 8, 


Pa. 
Circle 479% on inquiry card. 


MASS SPECTROMETERS. New 7- 
page Bulletin MS-3 contains descrip- 
tion and specifications for maker’s 
two models mass spectrometers fea- 
turing simplicity, high resolution, and 
fast response.—Bendix Aviation 
Corp., Research Laboratories Div., P. 
O. Box 5115, Detroit 35, Mich. 

Circle 480 on inquiry card 


ANALYTICAL INSTRUMENTS. New 
16-page Catalog describes maker’s line 
of infrared and ultraviolet spectro- 
photometers, monochromotors, flame 
photometers, vapor fractometers, as 
well as accessories and instrument 
components; also process control in- 
struments.—Perkin-Elmer Corp., Nor- 
walk, Conn. 

Circle 481 on inquiry card. 


CHROMATOGRAPHY. — 6- “page 
Bulletin 831 describes maker’s “Kro- 
mo-Tog”. Model K-3, for gas and 
vapor-phase chromatography.—Bur- 
rell Corp., 2223 Fifth Ave., Pittsburgh 


19, Pa. 
Circle 482 on inquiry card. 


SPECTROCHEMICAL ANALYSIS. 
New 28-page Hilger Catalog CH 401 
provides general principles and bibli- 
ography on spectrochemical analysis. 
—Jarrell-Ash Co., 26 Farwell St., 


Newtonville 60, Mass. 
Circle 483 on inquiry card. 


ELECTROGHROMATOGRAPHY. New 
6-page Brochure EC-301 describes op- 
eration of Karler-Misco electrochrom- 
atography set, with suggestions for 
processing proteins, non-proteins, in- 
organic ions, large particles, etc.— 
Microchemical Specialties Co., 1834 
University Ave., Berkeley 3, Calif. 

Circle 484 on inquiry card 


RECORDING 


MULTIPOINT RECORDERS. New 2- 
page Bulletin F-7955 describes Series 
8000 electronic multi-point recorder 
with up to sixteen records.—Barber- 
Colman Co., Wheelco Instruments 
Div., Rockford, Ill. 


Circle 485 on inquiry card 


XEROGRAPHY, New 6-page Bulletin 
1056 illustrates fully automatic repro- 
ductions from original documents or 
roll microfilm.—The Haloid Co., Ro- 
chester 3, N. Y. 


Circle 486 on inquiry card 


We have important jobs in Large Rocket 
Engineering for men with a flair for 


MATHEMATICS 


If you had a strong math record in college—and if you have a 
curious, probing, exploring sort of mind—you'll probably qualify 
for one of the jobs now open in our Systems Analysis Group. 

This group begins work on each new rocket-engineering proj- 
ect as soon as it reaches the preliminary-design stage .. . analyzes 
environment, thermodynamics, fluid flow, performance, and reli- 
ability... follows the project straight through to final testing. 

We can use almost every kind and level of mathematical ability 

. backgrounds ranging from the broad and analytical to special- 
ization in statistical methods, numerical techniques, and com- 
puter programming (advanced degrees welcome but not essential 
for some jobs). 

We'd like to talk to engineers—mechanical, electrical, aero- 
nautical, chemical—and to physicists with M.S. and Ph.D. 
degrees. We're interested in men with experience in the mathe- 
matics of power plants (jet, steam, gas turbine), chemical proc- 
esses, petroleum refining, aviation, missiles, and flight analysis. 

There’s never a humdrum minute in our Systems Analysis 
Group. Each day brings challenging new problems to solve. 
You'll have every opportunity to increase your professional sta- 
ture. Free, on-the-job courses of graduate level are offered in 
rocket theory and computer programming (Rocketdyne has the 
most advanced digital and analog computers). And you'll be a 
key man on the team that is designing, developing, and building 
the large liquid-propellant rocket engines for America’s major 
missiles. 

Please tell us about yourself—with emphasis on your technical 
background. Write: A. W. Jamieson, Rocketdyne Engineering 
Personnel Dept. 1A41,6633 Canoga Avenue, Canoga Park, Calif. 


ROCKETDYNE R 


A DIVISION OF NC H AMERICAN 


BUILDERS OF POWER FOR OUTER SPACE 


eeoeeeeeeeencece 
CCHHOSPCOMEMOOROOCOCOROO C9106 00005000608000008 5 aE 


. 
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for ACCURATE MEASUREMENT of 
FREQUENCY, PERIOD, or: ‘TIME INTERVAL 


: ee Pe Se Sa amar 
] , -2 1; : 5%" x 7 Pane! Size - 
, Crystal Accuracy ‘ 
presente the neu Measures 0.1 CPS— 100 KC 


; Measures 10 us—1.2 days 
MODEL 7550B 100 mv Input Sensitivity 


Featuring glow transfer tube counting 
techniques and printed wiring throughout, Model 7550B 
offers optimum reliability, economy, and accuracy for 
general purpose use in frequency and time measurement. 
Write for complete data: our Bulletin 7550B/1A 


Representatives in Major Cities 


= Electrio-Pulse, Jue. 


11861 TEALE ST., CULVER CITY, CALIF. © Phone: EXmont 8-6764 or TExas 0-8006 


For more information circle 171 on inquiry card. 











TEST ON THE JOB RAWSON-LUSH 
naling ips ae 
With a portable instrument from GAUSSMETER 

AMTHOR na, wee 
Hand Tachometer 


For testing speeds of Motors, Turbines, 
Engines, etc., with a minimum of effort, 
quickly and accurately. 


Speed Indicator 


Chronometric Type, Registering revolu- 
tions and feet per min. 











Tiny coil (approx. 3 mm diameter) ro- 
tates in the field to be measured. The 
Dial Thickness Gauge voltage generated is rectified in a syn- 
chronous rectifier and used to deflect a 
For Paper, as small as a watch. Capacity Rawson high sensitivity voltmeter with 
5/16" by thousands. scale calibrated in kilogausses. 


Features 


Direct Readin Scales (1) Simple operating principles, simple 
4 . to use and ——. 7 , 

° t 

Pocket Size. For Papers, shows ream (2) ee yd ego gn _ 

weight by using small sample. For Cord- (3) Ranges 0.4—!.2—4—12—40—120 ‘ilo. 


: ausses, all in one eat: | 
— oe feet per Ib., using a | ft. (4) Practically point measurement of 
sample. magnetic field. 
(5) Can be inserted in any gap larger 
! 2 " than '/,"" and will reach center of 
Call on Amthor's skill and experience ar" diameter gap. Coil protected 


for help in solving your testing preb- (6) Py stationary outer tubing. 








| asures direction of field as well 
ermce. as intensity. 
(7) on ga accuracy | per cent or 


AMTHOR (8) tow Price $395.0@ complete with 


Testing Instrument Co., Inc. RAWSON ELECTRICAL 
45 Van Sinderen Ave., INSTRUMENT COMPANY 
BROOKLYN 7 NEW YORK. 112 Potter St. Cambridge, Ohie 























For more information circle 172 on inquiry card. For more information circle 173 on inquiry card, 
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CAMERA LENSES, New 6-page bro- 
chure illustrates and describes An- 
genieux wide-angle Retrofocus lenses 
for 35-mm cameras.—Exakta Camera 
Co., 705 Bronx River Rd., Bronxville 
6. i. x. 

Circle 487 on inquiry card. 


MIGROFILM INFORMATION, New 
36-page Brochure “New Horizons with 
Microfilm” describes techniques for 
“unitizing” microfilm etc.—Filmsert 
a Dexter Folder Co., Pearl River, 


Circle 488 on inquiry card. 


DATA TRANSCEIVER TESTS. New 
24-page booklet contains a report of 
tests conducted on IBM Data Trans- 
ceivers and Associated Telephone 
Circuits.—The Chesapeake and Ohio 
Railway Co., Terminal Tower, Cleve- 
land 1, Ohio. 

Circle 489 on inquiry card. 


OSCILLOGRAM READER. New 2- 
page Bulletin CR-187 describes 
maker’s models of Oscillogram Read- 
ers.—Coleman Engrg. Co., Inc., 6040 
ane Jefferson Blvd., Los Angeles 16, 

allt. 

Circle 490 on inquiry card. 


MILLIAMMETERS, New 4-page Bul- 
letin 157 describes maker’s recording 
d-c milliammeters.—The Esterline- 
Angus Co., Inc., P. O. Box 596 Indian- 
apolis 6, Ind. 

Circle 491 on inquiry card. 


COMPUTING 
LINEAR PROGRAMMING. New 6- 


page reprint provides information on 
linear programming on an electronic 
analog computer.—Reeves Instrument 
a 215 East 91st St., New York 
38, N. Y. 

Circle 492 on inquiry card. 


LINEAR PROGRAMMING COM- 
PUTERS. New 2-page Technical Data 
Sheet 113 describes maker’s new 
“Reac LP 402-1 and LP 402-2” linear 
programming computers.—Reeves In- 
strument Corp., 215 E. 91st St., New 
York 28, N. Y. 

Circle 493 on inquiry card. 


ANALOG COMPUTER. New 4-page 
bulletin presents maker’s Model 3000 
analog computer with building bloek 
design.—Donner Scientific Co., Con- 
cord, Calif. 

Circle 494 on inquiry card. 


TESTING, GAGING, 
( il INSPECTION 
ELECTRONIC TESTING. New 4-page 
catalog S-57 describes maker’s com- 
plete line of electronic test instru- 
mentation.—Shasta Div., Beckman In- 
struments, Inc., P. O. Box 296, Station 
A, Richmond, Calif. 


Circle 495 on inquiry card. 


ULTRASONIC TESTING. New 2-page 
bulletin G-1 presents maker’s equip- 
ment for metal cleaning and ultra- 
sonic testing.—Branson Uleesnenie 
Corp., 37 Brown House Rd., Stamford, 


Conn. bates 
Circle 496 on inquiry card. 





new VIKING 


quick disconnect 


MINIATURE CONNECTORS 


OUTSTANDING FEATURES: 

e@ SNAP LOCK 

@ TWO POINT POSITIVE LOCKING 

@ LOCK RELEASE ON CABLE CONNECTOR 
@ POSITIVE POLARIZATION 


Shell Sizes: 
1 thru 4 Contacts 
5 thru 9 Contacts 
10 thru 13 Contacts 


IKING 


ELECTRIC 
21343 ROSCOE BLVD., CANOGA PARK, CALIF. 


For more information circle 174 on inquiry card. 


: @ Available in 3 











Versatile New Engineering Tool 
SOLVES COMPLEX 2-DIMENSIONAL 
FIELD PROBLEMS IN SHORT TIME 





NEW IMPROVED 
gn8ttt lees, 


isst: 


Cegagaee™” 


ANALOG 
FIELD 
PLOTTER 


Highly sensitive dry paper type field plotter 
based on sound scientific principles . . . 
uses low voltage and is unaffected by line 
voltage variations . . . provides permanent 
record. Solves mathematical functions in- 
cluding orthogonal plots, electrostatic and 
electromagnetic field current, fluid, air flow 
and heat transfer problems in experimental, 
developmental and practical engineering. 
Now in extensive use by the nation’s lead- 
ing industrial firms. Can pay for itself on a 
ingl ign j 

single design problem $995 F.0.8. Phita 


SOND FOR CATALOG NO. 24 
SU MN SHIN EF 
SCIENTIFIC © INSTRUMENT 


1810 GRANT AVE. PHILA., PA. OR 3-5600 











For more information circle 175 on inquiry cerd. 


INSPECTION GAGE, New 2-page 
bulletin describes and illustrates mak- 
ers’ “Microtrol” automatic inspection 
gage Model 6098 for cylindrical parts. 
—Airborne Instruments Lab. Inc., 160 
Old Country Road, Mineola, N. Y. 

Circle 497 on inquiry card. 


HARDNESS TESTERS. New 4-page 
Bulletin RH-12-54 describes portable 
hardness testers for on-the-spot Rock- 
well readings with A, B, C, D, F, 
and G scales.—Riehle Testing Ma- 
chines, Div. of American Machine and 
Metals, Inc., East Moline, III. 

Circle 498 on inquiry card. 


DIAMETER CONTROL. Two new 4- 
page Brochures 204 and 206 describes 
continuous non contact diameter 
measurement and control equipment 
for insulated wire and cable, extruded 
tubing and shapes. Industrial Gauges 
Corp., West Englewood, N. J 

Circle 499 on inquiry card. 


TEST EQUIPMENT. New 4-page Bul- 
letin contains information on maker’s 
Wideband Amplifier-WA 600 and 
Oscillator Model PG-650 and other 
units for in ultrasonic test equipment. 
—Arenberg Ultrasonic Lab., Inc., 94 
Green St., Jamaica Plain 30, Mass. 

Circle 500 on inquiry card. 


SOIL TESTING. New 60-page man- 
ual contains information on maker’s 
apparatus for unconfined compression 
tests of cohesive soils.—Soiltest, Inc., 
4711 W. North Ave., Chicago 39, il. 

Circle 501 car Nanaia card 


INDICATOR GAGE, New 4-page bul- 
letin presents typical applications of 
indicator gages to check diameters 
of blind holes, measuring outside and 
inside diameters of shallow circular 
slots, etc.—Ellstrom, Inc., 25939 Van 
Born Rd., Dearborn, Mich. 

Circle 502 on inquiry card. 


FATIGUE TESTER. New 2-page Bul- 
letin 5A provides information on 
maker’s “BA-12” instrument that pro- 
vides a standard of measurement for 
checking steadily repeated dynamic 
strain gage signals.—Ellis Associates, 
Box 77, Pelham, N. Y. 

Circle 503 on inquiry card. 


ALIGNMENT INSTRUMENT. New 4- 
page bulletin presents information on 
maker’s “King-Way” Machine tool 
alignment instrument.—King Instru- 
ment Co., 804 Northwestern Bank 
Bldg., Minneapolis 2, Minn. 

Circle 504 on inquiry card. 


TUBING, PIPING 


STAINLESS TUBING. New 14-page 
loose-leaf technical data file ASL 
#285 and ASL #286, offers informa- 
tion on BW& Croloy 27-4-1 (Type 
329) stainless tubing, and ASL #286 
furnishes the same information on 
B&W Croloy 25-12 (type 309S).—The 
Babcock & Wilcox Co., Tubular Prods. 
Div., Beaver Falls, Pa. 

Circle 505 on inquiry card. 


TIN-LINED PIPE, New 4-page Bul- 
letin No. 139 presents line of tin- 
lined pipe, fittings, line valves, fau- 
cets, and accessories for distribution 
systems of distilled water——Barnstead 
Still & Demineralizer Co., 243 Lanes- 
ville Ter., Boston 31, Mass. 

Circle 506 on inquiry card. 


load cells 


based on the 
Statham 
unbonded strain 
gage transducer 


For dynamic recording of 
forces during stress-strain 
determinations, breaking 
strength tests, ordinary load 
measurements and for 
bate b ker: ha te) eMe) amt: ROhGe) set: Rasre| 
(ores ene ae) 


ama, b-i1e), Bete) 1.1. 3-5-1-110)) | 
+10 to +1,000 Ibs 


lore)" i-4.5-5--110)) | 
0-10 to 0-1,000 Ibs 


TENSION 
0-10 to 0-1,000 Ibs 


Please request 
Series L bulletins. 


LABORATORIES 
12401 W. Olympic Bivd., Los Angeles 64, Calif. 


For more information circle 176 on inquiry card. 
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Saves Hours of Setup Time Per Day! 


CARD PROGRAMMED 
DIODE FUNCTION GENERATOR 


THIS UNIT IS AUTOMATICALLY seTUP Without THE USE OF 
CLUTCHES, SERVOS, 
OR POTENTIOMETERS 


SDC’s New 


1% Accuracy - 0.1% Long Term Repeatability - 5000 cps Frequency Response 
This is revolutionary in analog operations. Cuts setup time to seconds; prevents 


setup errors; provides permanent storage of functions; increases utilization of 
associated computing equipment. 


the Stephen-Douglas Co., Inc. 


Research & Development Laboratories 
1650 Twenty-first Street 
Santa Monica, California 
rcle 177 on inquiry i. 


Write for 
Technical Information 
Prices and Delivery 





Call K 


Steel, chromium plated, or carbide 
precision pivots to .013” diameter. 
1 RMS or finer surface finish. Diam- 
ster tolerance to .000010”. Chamfers, 
radii, lapped ends, etc. 
Also volume production lapping of 
flat or round production parts. 
The "spike" in the center is a common pin. Send us your specifications. 
The others are VK precision pivots. 


The VAN KEUREN COMPANY 


176-A WALTHAM ST. WATERTOWN, MASS. 





tion circle 178 on inquiry card. 














BALZERS 











[hin ln Optica 
From the Principality of Leichtenstein Swiss Customs Area 


Front Surface Mirrors, Cold Mirrors, Achromatic Beam Splitters, 
ARCADIA 
CT (Calit) 


Dichroic Beam Splitters, Monochromatic Interference Filters, 
Wedge Interference Filters, Heat-Reflecting Interference Filters, 
Cut-Off Filters, Anti-Reflection Coatings, Heat Protective Coat- 
ings and many other thin layers. 
CABLE ADORESS 
ROLYN’’ LOS ANGELES 
PHONE: DOUGLAS 7-2300 


Robert M. Lynn 


OLYN COMPANY) -- ESTABLISHED 1923 
‘conan GLASS — PHOTO 
319 North Santa Anita Ave. « Arcadia, California 


ADDRESS REPLY TO 
P. 0. BOX 745 
ARCADIA, CALIFORNIA 


Balzers means research in high vacuum process 
For more information circle 179 on inquiry card, 
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PIPE NIPPLES, New 4-page Catalog 
756 explains maker’s roll-indented 
markings for identifying seamless 
steel, wrought iron and welded steel 
pipe nipples.—Pittsburgh steel pipe 
nipples. Nipple Works, Inc., 1455 
Spring Garden Ave., Pittsburgh 12, 
Pa. 


Circle 507 on inquiry card. 


TEFLON TUBING AND ROD. New 
2-page Bulletin T-300 describes Teflon 
heavy-walled tubing and rod.—Halo- 
carbon Div., Haveg Industries, Inc., 
900 Greenbank Rd., Wilmington 8, Del. 

Circle 508 on inquiry card. 


PLASTIC CLOSURES, New 30-page 
loose leaf file provides important data 
on threaded and non-threaded caps 
and plugs for safeguarding products 
in process, storage and transit.—Cap- 
lugs Div., Protective Closures Co., 
a 2207 Elmwood Ave, Buffalo 23, 
N. ¥. 

Circle 509 on inquiry card. 


ALAIN, ELECTRICAL 
V (HY aSTRUMENTS 


A-C AMMETERS. New 2-page Data 
Sheet 839 discusses the high-accuracy 
features stressed in maker’s new 
a-c linear-scale ammeter line.—Heli- 
pot Technical Information Service, 
Newport Beach, Calif. 

Circle 510 on inquiry card. 


MAGNETIZERS. New 2-page Bul- 
letin 17 provides information on two 
types of magnetizers: the electromag- 
netic, and the permanent-magnet type. 
—The Indiana Steel Products Co., 
Valparaiso, Ind. 

Circle 511 on inquiry card 


INSTRUMENTS AND COMPONENTS. 
New 8-page Condensed Catalog illus- 
trates and describes maker’s precision 
measuring instruments, scientific ap- 
paratus, industrial test and control 
equipment and components.—General 
Radio Co., 275 Massachusetts Ave. 
Cambridge 39, Mass. 

Circle 512 on inquiry card. 


WATTHOUR METERS. New 64-page 
booklet GEC-1400 covers maker's 
single-phase, polyphase and watthour 
demand meters, water heater time 
switches, meter sockets, etc.—General 
Electric Co., Schenectady 5, N. Y. 


Circle $13 on inquiry card. 


RESISTANCE BRIDGES. New 8-page 
Bulletin L-19B describes maker’s 
seven bridges for d-c resistance meas- 
urements from 1 micro-ohm to 1 mil- 
lion megohms to tolerances of +-0.- 
02%.—Shalleross Mfg. Co., Colling- 
dale, Pa. 

Circle 514 on inquiry card. 


VOLTMETER, Two new 4-page Bul- 
letins 325 and 7443 describe maker’s 
ac-de digital voltmeter and XY re- 
corders, respectively.—Electro Instru- 
ments, Inc., 3794 Rosecrans St., San 
Diego, Calif. 


Circle 515 on inquiry card. 


VOLT-OHMMETER. New 2-page 
Form 225K lists features and specifi- 
cation of Hickok’s new Electronic 
Volt-Ohmmeter.—Hickok Electrical 
Instrument Co., 10528 Dupont Ave.,. 
Cleveland 8, Ohio. 


Circle 516 on inquiry card, 





\ Ci fury? 


Order AEROTECH flow probes from stock * 


. D4 n | 
e Therm ples, Pitot tubes, Kiel 





AEROTECH SPECIALTIES INC. 
GLASTONBURY, CONN. 


Phone Me-3-2867 











e 180 


Building 
your own 
Counting 
equipment? 


... standardize on 


DEKATRON* 
cold cathode 


Giow Transfer 
Counting Tubes 


Self-indicating low current, gas-filled 
tubes for time-tested reliability and 
circuit simplicity in counting and con- 
trol applications. 8 types . . . . scales 
of 10 and 12... . over 6 years of 
customer satisfaction. 
Write for Bulletin F-9001. 
Sole distributors for U. S. and Canada 
Sales representatives 
in principal cities 





(BAIRD ATOMIC) 





‘Baird Atomic, Inc. 


CAMBRIDGE 38, MASSACHUSETTS 





| 8, Calif. 


AMPLIFIER. New 2-page Specifica- | 
tion 10 provides information on new | 


Type 104 amplifier, designed for gen- 


eral laboratory applications where | 
high input impedance and broad re- | 
sponse is required.—Atlantic Research | 


Corp., 901 North Columbus St., Alex- 
andria, Va. 
Circle 517 on inquiry card. 


TEST OSCILLATOR. New 4-page 
Hewlett-Packard “Journal”, Vol. 8 No. 
5, contains information on RC Oscil- 
lator that covers the 20 cps-20 ke 
range in a single dial sweep.—Hew- 
lett-Packard Co., 275 Page Mill Rd., 
Palo Atlo ,Calif. 

Circle 518 or 


CURRENT TRANSFORMERS. New 
4-page Bulletin 229 pictures and de- 
scribes maker’s “Type RA” precision 
multirange current transformers.— 
Knopp, Inc., 4224 Holden St., Oakland 


inquiry card, 


Circle 519 on inquiry card. 


SYNCHRONOUS ALTERNATOR, 
New 4-page Booklet describes the 
“Brushless”, a new alternator with no 
brushes, no slip rings, no capacitors, 
no rotating parts but a smooth cyl- 
inder.—Bekey Electric Co., Inc., 1327 
South Main St., Los Angeles 15, Calif. 

Circle 520 on inquiry card. 

VOLTAGE REGULATOR, New 2- 
page Bulletin 9.00.1 discusses maker’s 
models STR-150 and STR-300 trans- 
istor-magnetic regulators for 400 
cycle atlernators.—Electric Regulator 
Corp., Norwalk, Conn. 

Circle 521 on inquiry card. 


TRANSFORMERS. METERS ETC. 


| New 8-page Bulletin 63 presents data 
| on available pulse transformers, cath- 
| ode ray tubes, lever switches, panel 





| 


| maker’s 


meters, ete,—Lectronic Research 
Labs., 715 Arch St., Philadelphia 6, 
Pa. 

Circle 522 on inquiry card. 


POWER SUPPLIES. New 2-page bul- 
letin provides information on maker’s 
transistorized high-current regulated 
power supplies.—Electronic Research 
Associates, Inc., 67 East Centre St., 
Nutley ,N. J. 

Circle 523 on 


7} SWITCHES. 


inquiry card 


RELAYS 
LIMIT SWITCHES. New 8-page Bul- 


letin 956 illustrates and describes 
snap-action heavy duty 
switches.— R. B. Denison Mfg Co. 102 
St. Clair Ave. N. W. Cleveland 13, 


Ohio. 
Circle 524 on inquiry card. 


TIME DELAY RELAY. New 4-page 
Bulletin 516 describes maker’s thermal 
time delay relay “with a memory.”— 
Curtiss-Wright, Electronics Div., 
Carlstadt, N. J. 


Circle §25 on inquiry card. 


MOTOR CONTROL. New 2-page bul- 
letin describes maker’s “Powerloid”, 
an electromagnetic switch actuated by 
a solenoid plunger for control of 
motors up to 3 hp, and up to 8400 
watt heater loads.—Guardian Electric, 
1621 W. Walnut St., Chicago 12, III. 

Circle 526 on inquiry card. 





INSTRUMENT | 


TUBING 


MADE FROM 


TEFLON 


ait 


For 
FLUID LINES, CONTROL WIRE 
GUIDES, THERMOCOUPLE TUBES 
AND SEPARATORS, PROTECTIVE 
BUFFERS, ELECTRICALINSULATION 
And Similar Applications Where 
Only PF Teflon* Can Do The Job 


@ extreme temperature service 
range (-450°F to +500°F) 

@ chemically inert 

@ zero moisture absorption 

@ lowest coefficient of friction of 
any solid material 

@ rinses clean and does not con- 
taminate 

PF instrument tubing is stress relieved 

for minimum shrinkage and carefully 

inspected and controlled dimension- 

ally. A full range of sizes and colors 

are available to meet your specific 

needs. Write, wire or call for further 

information, competent engineering 

assistance and information on special 

sizes and walls. PF flexible tubing, 

heavy-walled tubing and rod stock 

made from Tefion* is also available. 


PENNSYLVANIA 


A 


* 


, FLUOROCARBON CO.,INC. | 


1115 N. 38th Street, Philadelphia 4, Pa. 
EVergreen 6-7680 


**Tefion”—Du Pont trade name 
for Tetrafluoroethylene resin 


For more information circle 182 on inquiry card. 
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For more information circle 181 on inquiry card, 





SEARCHLITE 
SECTION 


CLASSIFIED ADVERTISING, EMPLOY- 
MENT AND BUSINESS OPPORTUNITIES 


Address box replies to Instruments Publishing 
Co., 845 Ridge Ave., Pittsburgh 12, Pa. 


NEW ELECTRONIC MATERIAL 
AT SURPLUS PRICES 


WINSLOW Model 5G-1000 MEG- 
OHMETER Insulation Resistance 
Test Set 0-1000 megohms 500 VDC 





with Case & Leads 

SUPERIOR 2.4 KVA Powerstat— 

Input od 230V 60 cy. Output 

0-270V 9 

STEVENS ARNOLD CH-268 CHOP- 

PER 6V 0-500 cps 

MEASUREMENTS CORP. 

PULSE GENERATOR 60 to 100K 

pps, 0.5 to 40 usec width 

KURMAN R-300B 115V 60 cy. TIME 

— AY RELAY adjustable 30-60 
nisibiciadstesibi hibit linaetabivaiiiilaninieanaiennnnsttsii $5.95 

VAN DYKE Miniature 50,000 ohm 

10 turn PRECISION POTENTIOM- 

ETER 0.5% linearity 

SYNCHROS 115V 60 cy. = sence 

ters and Receivers (per pair 
POLYSTYRENE CAPACITORS 

1% Tolerance 


Bargain-filled surplus bulletins 
available upon request 


LECTRONIC RESEARCH LABS. 


717 Arch Street Phila. 6, Pa. 
Phone MA 7-6771 


For more information circle 183 on inquiry card. 








Design and development engineer, graduate 
electrical, with knowledge of modern servo 
mechanisms, instrument-minded. Should 
have studied electronics and have had at 
least five years practical design experience 
in servo mechanisms and related compo- 
nents. Established firm located in South- 
ern New England, manufacturing electrical 
instrument specialties for 25 years. Pension 
plan and fringe benefits. Salary open. Sub- 
mit resume and salary expected. Box 346. 


INDUSTRIAL 
OPTICS 








@ GLASS 

@ QUARTZ 
@ PYREX 

@ CERAMICS 
@ FERRITE 


MILITARY 
LENS 
PRISMS 
MIRRORS 


COATING 
RETICLES 


OPTICS 
FOR 


ELECTRO- 
MECHANICAL DEVICES 
Inquiries Invited 








For more information circle 184 on inquiry card. 





Contractors 
Automatic Control Engineering 

40, Avenue de Verdun 
CROISSY-SUR-SEINE FRANCE 








| 
| 


| 





MICRO SWITCH, New 2-page Data 
Sheet 116 describes new turn-to-lock- 
down lighted pushbutton switch. 
Micro Switch Div. of Minneapolis- 
ae Regulator Co., Freeport, 


Circle 527 on inquiry card. 


whw_ RESISTORS, 


POTENTIOMETERS 


PRECISION POTENTIOMETERS. 
New 2-page Catalog B-2 contains 
complete data on maker’s Series RL- 
270 precision potentiometers with un- 
limited phasing.—The Gamewell Co., 
Newton Upper Falls 64, Mass. 

Circle 528 on inquiry card. 


WIRE-WOUND RESISTORS. New 2- 
page Bulletin CB-2 describes maker’s 
new Series CB precision wire-wound 
resistors featuring tension-free wind- 
ings.—Kelvin Electric Co., 5907 Noble 
Ave., Van Nuys, Calif. 

Circle 529 on inquiry card. 


POTENTIOMETERS. New 12-page 
Technical Paper 762 provides infor- 
mation on environmental effects on 
precision potentiometers.—Helipot 
Technical Information Service, New- 
port Beach, Calif. 

Circle 530 on inquiry card. 


METAL FILM RESISTORS. New 4- 
page Bulletin B-3 provides informa- 
tion and diagrams on maker’s type 
MEC and MEF resistors incorporating 
metallic resistive films.—International 
Resistance Co., 401 North Broad St., 
Phila. 8, Pa. 


Circle 531 on inquiry card. 


ELECTRICAL, ELECTRON- 
IC COMPONENTS 


ELECTRICAL CONTACTS. New 4- 
page short-form catalog describes the 
materials, properties, forms and uses 
of maker’s electrical contacts.—Gib- 
son Electrical Co., 8381 Frankstown 
Ave., Pittsburgh 21, Pa. 

Circle 532 on inquiry card. 


COPPER-CLAD PLASTIC. New 4- 
page Bulletin 755 describes character- 
istics of “Cirprint”, a new copper- 
clad laminate specifically tonnes 
for printed circuits——Formica Corp., 
4411 Spring Grove Ave., Cincinnati 
32, Ohio. 

Circle 533 on inquiry card. 


STATOR WEDGES. New 2-page 
Specification Sheet D-11-30-56 con- 
tains information on Glastic U- 
Wedges—one-piece, molded, U-shaped 
stator-wedges for Class B electric 
motors.—The Glastic Corp., 4321 Glen- 
ridge Rd., Cleveland 21, Ohio. 

Circle 534 on inquiry card. 








Young firm in heart of growing industrial 
area is expanding to effer industria] instru- 
ment sales and serviee. Weuld like to 
make connections for faetory representa- 
tion for sales of instrument lines. 


BEN M. CARPENTER 
124 Monroe Avenue, Memphis, Tennessee. 











For more information cricle 185 on inquiry card. 
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SUB-MINIATU E TERMINALS. Two 
new age Bulletins MT-157S and 
MT-157 discusses maker’s sub-min- 
iature teflon-insulated stand-off, and 
feed-thru terminals, respectively — 
Tri-Point Plastics, Inc., 175-177 I. U. 
Willets Road, Albertson, L. I., N. Y. 

Circle 535 on inquiry card. 


MINIATURE PHOTOCONDUCTORS. 
New 8-page Bulletin TR-101 describes 
infrared-sensitive lead sulfide photo- 
conductors for detection and guidance 
systems.—Electronics Corp. of Amer- 
ica, Photoconductor-Transistor Div., 
one Memorial Drive, Cambridge 42, 
Mass. 

Circle 536 on inquiry card. 


SOLENOID. New 2-page Folder 210- 
3 contains technical details on maker’s 
“Kast-Coil”, a waterproof solenoid 
coil—Hays Mfg. Co., West 12th St., 
Erie, Pa. 
Circle 537 on inquiry card. 


INSULATING FILMS. New 4-page 
Booklet E-PPTF describes properties 
of four types of PTF (polytetrafluoro- 
ethylene) electrical insulating films 
and tapes and their application.— 
Minnesota Mining and Manufacturing 
Co., Dept. D7-41, St. Paul, Minn. 

Circle 538 on inquiry card. 


MAGNETIC AMPLIFIER, New 2-page 
Specification Sheet 57-907 gives 
mechanical and electrical specifica- 
tions of operational magnetic amplifi- 
er Type MA-61.—Dynamics Research 
Associates, Div. of Universal Match 
Corp., P. O. Box 5841, Ferguson 21, 
Mo. 

Circle 539 on inquiry card. 


BERYLLIUM COPPER. New 4-page 
Bulletin 37 provides information on 
electrical parts made from Beryllium 
copper strip. Beryllium Corp., Read- 
ing, Pa 

Circle 540 on inquiry card. 


CABINET SLIDES. New 4-page Bul- 
letin C-80 contains information and 
illustrations on the “EZ Mount” slide 
which runs on rollers for easing 
mounting of electronic equipment.— 
Chassis-Trak, Inc., 525 S. Webster, In- 
dianapolis 19, Ind. 

Circle 541 on inquiry card. 


TRANSFORMERS. New 24-page 
Catalog 157-T lists maker’s miniature 
hermetically-sealed inductive compo- 
nents, featuring the geophysical (very 
low frequency) type.—Electro-Tech 
Pacific, P. O. Box 455, Goleta, Calif. 

Circle $42 on inquiry card. 


RECORDING HEADS. New 8-page 
Catalog 1056-M describes maker’s 
various types precision magnetic re- 
cording heads.—Electro-Tech Pacific. 
P. O. Box 455 Goleta, Calif. 

Circle 543 on inquiry card. 


FLUORESCENT LIGHTING. New 24- 
page Booklet FL-578 provides infor- 
mation on fluorescent lamps, and fea- 
tures sections on the general advan- 
tages of fluorescent lighting.—Sy]- 
vania Electric Product Inc., 60 Boston 
St., Salem, Mass. 

Circle 544 on inquiry card. 


SYSTEMS ENGINEERING. New 76- 
page Catalog No. 856-A provides in- 
formation on company’s electronic 
building blocks for systems engineer- 





ing—Engineered Electronics Co., 506 
East First St., Santa Ana, Calif. 
Circle 545 on inquiry card. 


RECTIFIERS. New 2-page Bulletin 
No. 242 presents Siemens “Dwarf” 
rectifiers for half-wave type circuits. 
—Radio Rectifiers Co., Inc., 
Wythe Ave., Brooklyn 11, N. Y. 

Circle 546 on inquiry card. 


INVERTERS AND CONVERTERS. 
New 16-page catalog presents maker’s 
semi-conductor and transistorized in- 
verters and converters.—Electronic 
Research Assocs., Inc., 67 East Centre 
St., Nutley 10, N. J. 

Circle $47 on inquiry card. 


ELECTRONIC COMPONENTS. Two 
new 2-page Catalogs 1157 and 1257 
present maker’s voltage supplies and 
ultra-sensitive electronic relays (in- 
cluding price list).—4-page illustrated 
price list presents surplus items, such 
as servo motors, generators, magnetic 
amplifiers, etc—Servo-Tek Products 
Co., 1086 Goffle Rd., Hawthorne, N. J. 


Circle 548 on inquiry card. 


PLUG-IN LIGHT, New 2-page bul- 
letin illustrates and describes maker’s 
incandescent and neon Pan-i-Lite 
bulbs.—Alden Products Co., 117 North 
Main St., Brockton 64, Mass. 

Circle 849 on inquiry card. 


PLUG-IN COMPONENTS. New 4- 
page Bulletin describes “Encapsors,” 
maker’s plug-in electronic circuit com- 
ponents, hermetically embedded in 
thermosetting plastic—Alcor Elec- 
tronics Corp., 180 Lafayette St., New 
York 13, N. Y. 

Circle $60 on inquiry card. 


WIRE 


TEFLON-INSULATED Wire. New 4- 
page Catalog T-1 describes charac- 
teristics of maker’s “teflon” insulated 
hook-up ~*~ .—Alpha Wire Corp., 200 
Varick St., N. Y. 4, N. Y. 


— $51 on inquiry card. 


WIRE PROCESSING. New 4-page 
bulletin pictures and describes “Model 
810” automatic wire cutting and strip- 
ping machine.—Eubanks Engineering 
Co., 260 N. Allen Ave., Pasadena, 
Calif. 

Circle 552 on inquiry card. 


WIRE MARKERS. New 2-page Data 
Sheet contains information on tubular 
plastic wire-markers.—E. C. P. Corp., 
oa Wade Park Ave., Cleveland 3, 

io. 


Circle 553 on inquiry card. 


WIRE PLIER. New 6-page bulletin 
contains information on maker’s 
“Wizard” plier for stripping and add- 
ing loop to ends of insulated wires.— 
United States Research Corp., Bear 
Tavern Rd., Trenton 8, N. J. 

Circle 554 on inquiry card. 


WIRE STRIPPER. New 2-page Bul- 
letin provides information on maker’s 
wire stripper designed to strip either 
single or multiple-strand magnet wire, 
AWG No. 18 to AWG No. 48.— 
anaes Instrument Co., Phoenix, 


Circle 555 on inquiry card. 


CONTROL PANEL WIRING. New 8- 
page Bulletin S-301 outlines tech- 
niques for wiring of electrical and 


electronic equipment.—Stahlin Broth- 
ers, Inc., 399 Maple St., Belding, Mich. 
Circle $56 on inquiry card. 


MECHANICAL 
COMPONENTS 


FLAT DIAPHRAGMS. New 4-page 
“Instrument Notes” No. 31 describe 
the characteristics of flat annular 
diaphragms.—Statham Laboratories, 
Inc., 12401 West Olympic Blvd., Los 
Angeles 64, Calif. 


Circle 557 on inquiry card. 


BALL BEARINGS, New 28-page 
Catalog 57 contains explanation of 
new bearing design with split outer 
race, and complete information on 
bearing sizes available. Split Ball- 
bearing Corp., Lebanon, N. H. 

Circle 588 on inquiry card. 


SPRING DESIGN, New 84-page Man- 
ual contains comprehensive informa- 
tion on spring design for all types, 
with formula, physical properties of 
materials, tables ete—Associated 
Spring Corp., Bristol, Conn. 

Circle 559 on inquiry card. 


MATERIALS 
SPRING STEELS, New 52-page cat- 


alog describes maker’s cold-rolled 

spring steels, and tabulates properties. 

—Wallace Barnes Steel Div. of As- 

sociated Spring Corp., Bristol, Conn. 
Circle 560 on inquiry card. 


SILICONE FLUIDS. New 4-page Bro- 
chure 3-106 contains physical and 
electrical characteristics of silicone 
fluids and general application infor- 
— Corning Corp., Midland, 

ich. 


Circle 561 on inquiry card. 


KARAK, New 2-page Form 1174 


describes “Karak’’, a carbon-graphite 
material available in various grades 
and blends of graphite and other 
forms of carbon used for pump vanes, 
rotors, end plate bearings, etc.—The 
Ohio Carbon Co., 12508 Berea Rd., 
Dept. 187, Cleveland 11, Ohio. 


Circle $62 on inquiry card. 


SILICONE, New 8-page Catalog 
CDS-97 describes typical silicone uses 
such as for rubber products, cosmetics, 
polishes, electrical insulation, water 
repellents, textile finishes, lubricants, 
release and antifoam agents.—General 
Electric, Silicone Products Dept. 
Waterford, N. Y. 


Circle 563 on inquiry card. 


PERMANENT MAGNETS, New 12- 
page Catalog PM-121 provides infor- 
mation on cast Alnico 5, and sintered 
Alnico.—General Electric Co., Mag- 
netic Materials Section, Edmore, Mich. 

Circle 564 on inquiry card. 


HEAT-RESISTING ALLOYS. New 2- 
page issue of “Techalloy Tidings” 
ol, 2, No. 1) presents selector chart 
for maker's igh temperature alloys. 
—Techalloy Co., Inc., Rahns, Pa. 
Circle 565 on inquiry card. 


TUNGSTEN CARBIDE. New 2-page 
Bulletin L-501 presents characteristics 
of maker’s “Kennametal Grade K501” 











forRELIABLE 
MONITORING 


in Hazardous Locations... 


EXPLOSION-PROOF 
ANNUNCIATORS (tyre exe.» 


Wherever processes or systems in haz- 
ardous locations must be monitored 
safety, consider 
Scam Explosion-Proof Annunciators. 
These rugged alarms provide a sturdy 
housing that is approved for Class |, 
Division |, Group D locations. 

INCLUDES ALL THESE SCAM FEATURES: 


with unwavering 





© Four alarms in one housing...re- 
quires little piping, low installa- 
tion costs! 

© Standard for “Sequence A” (vis- 
val-audible), other sequences on 
special order! 

¢ All relays mounted on plug-type 
jack ... for maintenance just 
plug spare jack into housing! 

© Only four holes required for 
easy panel mounting! 











For Constant Protection for Your 
Monitoring Needs, Choose a Scam 
Explosion Proof Annunciator. 


For special Explosion Proof Systems, 
consult with us or one of our 
representatives. 


THE 


INSTRUMENT 
CORPORATION 


1811 West Irving Park Road 
Chicago 13, Illinois 
Phone: GRaceland 7-7850 


SALES REPRESENTATIVES: 

Atlanta ¢ Boston ¢ Buffalo ¢ Chicago 
Cincinnati ¢ Cleveland © Dallas © Denver 
Detreit ¢ H lis ¢ Kansas City 
los Angeles ¢ lone ¢ New Haven 
New York ¢ Philadelphia ¢ Pittsburgh 
Portland ¢ St. Louis ¢ San Francisco © Seattle 

Tulsa ° Toronto and Vancouver, Canada 


For more information circle 186 on inquiry card. 
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NEW LITERATURE 


a tungsten carbide with platinum 
binder.—Kennametal, Inc., Latrobe, 
Pa. 





Circle 566 on inquiry card. 


HIGH-TEMPERATURE ALLOYS. 
New 20-page catalog describes high- 
strength alloys for elevated tempera- 
tures, heat treatment, forging, infor- 
mation etc.—The Carpenter Steel Co., 
3062 West Bern St., Reading, Pa. 

Circle 567 on inquiry card. 

MAGNESIUM AND TITANIUM. New 
44-page booklet gives complete data 
on properties of Magnesium and Tita- 
nium.—Brooks & Perkins, Inc., 1950 
West Fort St., Detroit 16, Mich. 

Circle 568 on inquiry card. 


FABRICATION 


PANTOGRAPH ENGRAVERS. New 
14-page Catalog No. 57 illustrates and 
describes maker’s line of pantograph 
engraving machines and accessory 
items.—Micro Instrument Co. 80 
Trowbridge St., Cambridge 38, Mass. 

Circle 569 on inquiry card. 


Keep ahead ..... 

of the latest developments in 
AUTOMATION 
INSTRUMENTATION 

Read, regularly, the one magazine 
that brings you al/ the new prod- 
ucts, all the new Titerature, all the 
latest instrumentation data..... 
all in one magazine that brings you 


3000 educational pages a year— 
Instruments & Automation. 


Use This Subscription Card 9 





Readers’ Inquiry Card 9 


For further details concerning 
developments reported in adver- 
tisements, or New Products or New 
Literature reviews, CIRCLE THE 
NUMBER corresponding to that 
which appears with the ad or 
write-up. If the card has already 
been used, mark the number on a 
postal card (including month of 
issue) and send to us. When indi- 
cating change of address, kindly 
note old address. 
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GRINDER CONTROL. New 12-page 
bulletin illustrates and describes 
maker’s “Microtrol” type 150 control 
system for plunge grinders. Includes 
4-page price list——Airborne Instru- 
ment Lab., Inc., 160 Old Country Rd., 
Mineola, N. Y. 

Circle 570 on inquiry card. 


WELDING CONTROL. New 8-page 
Bulletin GEA-5945A discusses mak- 
er’s control equipment for resistance 
welding.—General Electric Co., Sche- 
nectady 5, N. Y. 

? Circle 571 on inquiry card. 


MAGNETIC SHIELDING, New 18- 
page Bulletin 122 presents methods of 
fabricating maker’s non-shock sen- 
sitive, non retentive mganetic shield- 
ing material.—Magnetic Shield Div., 
Perfection Mica Co., 20 N. Wacker 
Drive, Chicago 6, Ill. 

Circle 572 on inquiry card. 


CHROMIZING PROCESS. New 8- 
page Bulletin 3-1 describes maker’s 
process of diffusing chrome for mak- 
ing iron and steel parts corrosion re- 
sistant.—Chromalloy Corp., 450 Tarry- 
town Rd., White Plains, N. Y. 

Circle 573 on inquiry card. 


GRINDER-CONTROL, New 8-page 
bulletin discusses maker’s “Inchworm 
Motor” specifically designed for feed 
control on centerless grinders.—Air- 
borne Instruments Lab., Inc., Mineola, 
Ie. Le ee Be 

Circle 574 on inquiry card. 


SLICING MACHINE, New 4-page 
Form 56-70 describes fast automatic 
machine designed specifically for ma- 
chining of brittle, shock-sensitive 
materials such as germanium, silicon, 
quartz, ceramics and carbides.—The 
DoAll Co., Des Plaines, IIL 

Circle 575 on inquiry card. 


HEAT TREATING FURNACES, New 
4-page, Bulletin SC-177 describes and 
illustrates maker’s continuous heat 
treating furnaces.—Surface Combus- 
tion Corp., 2375 Dorr St., Toledo 1, 
Ohio. 

Circle 576 on inquiry card. 


STEEL MARKINGS. New 10-page 
bulletin describes maker’s “Ateenate” 
process for producing permanent Jet 
Black markings on stainless steel.— 
Photo Chemical re 470 Walton 


Ave., New York, N. 
Circle 577 on Rat card. 
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NEW LITERATURE 





SURFACE FINISH INDICATOR. New 
2-page Bulletin MS-2656 describes 
the “Micro Surfit” for determining 
surface finish in micro inches by com- 
parsion or by direct measurement.— 
Micro Surfit, Saratoga Scientific, Sar- 
atoga, Calif. 
Circle 578 on inquiry card. 


MARKING MACHINES, Eighteen 
new 2- and 4-page Bulletins (146- 
C3 through C10, 146C-12 through C20 
and 146-C23) describe maker’s metal 
marking machines.—Jas. H. Matthews 
& Co., Pittsburgh 13, Pa. 

Circle 579 on inquiry card. 


MISCELLANEOUS 


PH ELECTRODES. New 4-page Data 
Sheet NS 5(2) discusses and _illus- 
trates features of immersion heads, 
and stainless steel mountings for 
pipeline pH measurements.—Leeds & 
Northrup Co., 4907 Stenton Ave., 


Phila. 44, Pa. 
Circle 580 on inquiry card. 


MARKING NUMBERS. New 6-page 
Bulletin 165 provides information on 
self-sticking, all-purpose numbers and 
letters—W. H. Brady Co., 727 W. 
Glendale Ave., Milwaukee 12, Wis. 

Circle $81 on inquiry card. 


CAREER OPPORTUNITIES. New 82- 
page Booklet L-199 describes scientific 
and engineering-career opportunities 
in the optical industry—Bausch & 
Lomb Optical Co., 635 St. Paul St., 
Rochester, N. Y. 

Circle 582 on Inquiry card. 


SCIENCE, TESHNOLOGY PROGRESS. 
New 12-page Booklet GP-44 provides 
information on scientific news of 1956 
as disseminated by radio station 
WGY.—General Electric Research 
Lab., Schenectady, N. 
Circle 583 on inquiry card. 


RESEARCH REPORTS. New 24-page 
booklet PRG-110 a information 
on scientific developments which have 
resulted from work in GE’s 42 major 
laboratories.—General Electric « 
Dept. 2-119, ectady, N. Y. 

Circle 564 on inquiry card. 
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NAMEPLATES. New 4-page bulletin 
describes maker’s new method of man- 
ufacturing nameplates by etching 
markings through enameled surfaces. 
—Photo Chemical Products, 4790 Wal- 
ton Ave., New York 51, N. Y. 

Circle 585 on inquiry card. 


DENTAL SUPPLIES. New 24-page 
catalog lists maker’s orthodontic sup- 
plies, and description of their uses. 
—Orthodontic Specialty Lab., 1827 
Spruce St., Phila. 3, Pa. 

Circle 586 on inquiry card. 


PETROCHEMICAL PIPELINES, New 
4-page Reprint MRI-206 discusses 
ossibility of petrochemical pipelines 
ringing plants to Midwest.—Midwest 
Research Institute, 425 Volker Blvd., 
Kansas City 10, Mo. 
Circle 587 on inquiry card. 


MATHEMATICAL PUZZLES. New 
36-page Booklet “Fascination in Num- 
bers” explains numerical problems 
and describes use of Graham Com- 
puter (a sort of slide rule available 
with compliments of company.)— 
Graham Transmissions Inc., Menome- 
nee Falls, Wis. 

Circle 588 on inquiry card. 


PRODUCTS AND PROCESSES. New 
at oe booklet provides information 
and a pictorial review of company’s 
mining, smelting, refining and re- 
search operation.—American Smelting 
and Refin Co., 120 Broadway, New 
York 5, N, Y. 


Circle 589 on inquiry card. 


GLASS PRODUCTS. New 6-page bul- 
letin presents list of maker’s products. 
"lh lated Glass Works, Corning, 


Circle 590 on inquiry card. 


RESEARCH FACILITIES. New 24- 
age Bulletin S-1053 describes and il- 
ustrates the firm’s contract research 

facilities. Selas Corp. of America, 
Dresher, Pa. 
Circle 591 on inquiry card. 


_RADIATION SAFETY SERVICE. 
New 8-page brochure provides infor- 
mation on company’s film and neutron 
badge service for personnel monitor- 
ing of X-ray, gamma, beta, and neu- 
tron exposures.—R. S. Landauer, Jr. 
& Co., 24 Plaza, Park Forest, IIl. 

Circle 592 on inquiry card. 


CONVEYORS. New 160-page illus- 
trated Catalog M4 describes maker’s 
“Monoveyor” overhead conveyor.— 
Mechanical Handling Systems, Inc., 
Detroit, Mich. 

Circle 593 on inquiry card. 


MICROWAVE EQUIPMENT. Eight 
new 2-page Bulletins (2009, 4063, 
4421, 4432, 5862, 9303, 9306 & 9310) 
provide information on components 
for microwave equipment.—Bogart 
tt Corp., 315 Seigel St., Brooklyn 6, 


Circle 594 on inquiry card. 


PANTSSRAPH, New 2-paze bulletin 
describes and prices maker’s “Mico” 
Series 609 heavy duty pantographs 
for engravinig.—Mico Instrument Co., 
80 Trowbridge St., Cambridge, Mass. 


Circle 595 on inquiry card. 
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get flow information 
in any form you need it 


PANEL FLOW RATE 
INDICATOR 


IN-LINE DIGITAL 
INDICATOR 


DIGITAL 
TOTALIZER 


FREQUENCY 
MULTIPLIER-CONVERTER 


... with F&P turbine meters and readout devices 


Here’s the ideal solution to flow metering prob- 
lems characierized by high temperature, high pres- 
sure, high flow volume, or rapid flow transients. 
Fischer & Porter turbine meters are inherently 
among the most accurate flow measuring devices 
available today . . . providing measurements ac- 
curate to !.% of instantaneous rates. 


The low inertia, axially balanced rotor of the 
F&P turbine meter gives optimum response to 
rapidly changing flow rates . . . providing positive 
information on changes as soon as they begin, not 
after they happen. A basic frequency output, directly 
proportional to flow, provides a common language 
easily fed to indicating, recording, or transmitting 
equipment. You can have digital or analog indica- 
tion . . . oscilloscope recording . . . circular or strip 
chart recording . . . digital totalizing . . . transmission 
or any combination of these. Here are just a few of 
the Fischer & Porter output devices you can dovetail 
with one or more turbine meters: 


PANEL FLOW RATE INDICATOR: Provides 
scale reading in desired flow units or in percentage 
of maximum flow. Includes amplifier which may be 
used to feed EPUT meters or integrators, and 
analog converter. 


“IN-LINE” DIGITAL INDICATOR: Direct digi- 
tal readout of flow information in desired gravi- 
metric or volumetric units. Automatically selects 
turbine meter outputs by flow range. 


DIGITAL TOTALIZER: Provides integrated flow 
information accurate to !%. 


FREQUENCY MULTIPLIER-CONVERTER: 
Extremely rapid response to transient flow signals. 
Sampling of eight points per cycle provides more 
information than conventional means. 

For complete data on the F&P turbine meter and 
some of the systems it makes possible, write for 
catalog. Address request to Fischer & Porter Co., 
347 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 


For more information circle 187 on inquiry card. 





in THE HAMMEL-DAHL 


CONTINUOUSLY 
CONNECTED 
HANDWHEEL... 


Achieved by integrating parts 
in the compact, completely 
enclosed gear housing 
illustrated below. 


STRAIGHT-LINE LIFT—No 
side thrust is exerted against 
the valve stem. 








COMPLETELY UNHAM- 
PERED AUTOMATIC 
OPERATION — Permits limit- 
ing of valve lift if desired— 
but in the neutral position 
the handwheel mechanism 
offers no resistance to valve 
stem movement. 


INITIAL LUBRICATION 
LASTS INDEFINITELY. 





HAMMEL-DAHL COMPANY 


~f) 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S. A. YD 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. I., U. S. A., CANADA, ENGLAND, HOLLAND AND ITALY 


CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 


For more information circle 188 on inquiry card. 





